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EXECUTIVE SUMMARY

Chemical and radiological hazards have been characterized for Decontamination and Decommissioning
(D&D) of the 207A Clarifier and Building 788. A Site Hazard Assessment was necessary to characterize
chemical and radioactive hazards in the facilities, prior to demolition, for both waste management and
Health and Safety purposes. The data confirmed earlier process knowledge: Low-Level Waste (LLW:
~70yd3) will be the primary waste form generated from the D&D process. Radioactive hazards are
present as removable alpha in 3 localized areas whereas fixed alpha contamination is prevalent in all
Characterization Survey Units except the interior and exterior walls of Building 788. Sampling and
analysis revealed minor amounts of asbestos, but no additional hazardous constituents. The asbestos
should not impact waste estimates given in the project’s Waste Management Plan (asbestos 2yd3 and
LLM ~21yd3). Hazards represented by the asbestos are minor, as the asbestos is in good condition (non-
friable). All prospective materials resulting from the D&D process were characterized to comply with
DOT requirements (for transportation purposes) and Waste Acceptance Criteria (for recycle purposes and
disposal).

1.0 INTRODUCTION

This report results from implementation of the Site Hazard Assessment Plan for Buildings 788 & 207A
Clarifier, RF/RMRS-98-249, Rev. 0. As stated in that Plan, the RFETS is currently undergoing
environmental cleanup and closure. Building 788, the 207A Clarifier, and its associated facilities
adjacent to the solar ponds have no practical purpose in the RFETS mission after Fiscal Year 1998.
Therefore, the facilities are to be decommissioned to further reduce site risks, hazards, and operating
costs. A Site Hazard Assessment was necessary to characterize chemical and radioactive hazards in the
facilities, prior to decommissioning and demolition, for both waste management and H&S purposes. The
physical layout for the project is shown in Figure 1-1.

The content and general outline of this report is consistent with K-H guidance on composition of D&D
documentation (FDPM, K-H, 1998).

11 PURPOSE

The purpose of this report is to communicate and document the results of the characterization effort
established in the associated Site Hazard Assessment Plan (RMRS, 1998a). The purpose includes both
summarizing the data into concise, usable formats and interpreting the data for use in management
decisions, primarily:

e definition of individual hazards and overall risk associated with demolishing the structures and
managing consequent waste, and
e categorization of waste types based on representative sampling,

Characterization of the facility and its materials is necessary as a prelude to job hazard analyses
associated with D&D work in the field and to ensure compliance with state and federal waste regulations.
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1.2 8SCOPE

Consistent with the scope of the associated sampling plan, this report covers chemical and radiological
characterization of the buildings and surrounding site structures as defined in the project-specific DQOs
(§2.1). Environmental media beneath and surrounding the defined facilities, including (non-surficial
portions of) concrete pads, are not within this scope. Because free release of the structures was not an
objective, but rather recycling of materials as LLW, MARSSIM implementation was not required for this
project. MARSSIM methodology will be required for the concrete pads and surrounding environmental
media should free-release of the post-demolition area ever be a goal.

1.3  BUILDING/CLUSTER OPERATIONAL HISTORY

In general, the subject facilities of this report were used for processing radioactive sludges derived from
the peripheral solar ponds. The 207A Clarifier, in particular, was used in the production of “pondcrete”, a
LLM waste material designed to stabilize radionuclides in sludge for storage and disposal. Building 788,
adjacent to the clarifier, was used for storing a variety of wastes (LLW, LLM, and hazardous), as well as
supporting 207A Clarifier operations.

The solar ponds were constructed in the 1950s and received wastes from various processes across the site.
Pondcrete processing started in the mid 1980's and terminated in 1989 due to funding shortfalls. Building
788 and the 207A Clarifier are both RCRA Units (Unit 21 and Unit

48, respectively), but are currently undergoing formal RCRA Closure (DOE/RMRS, 1998).

Additional details on operational history have been summarized in the associated Site Hazard Assessment
Plan (RMRS 1998a, which includes results from over 60 radiological surveys) and the Closure
Description Document (DOE/RMRS, 1998). Given the history of the facilities, which included
radioactive sludges (ranging up to 13 nCi/g 241Am and 3.9 nCi/g 239,240Pu) and listed hazardous wastes
(a variety of D- and F- codes), the facilities were designated as Type 2 per the Decontamination and
Decommissioning Characterization Protocol (Kaiser-Hill, 1998b).

2.0 SUMMARY OF CHARACTERIZATION/SURVEY RESULTS

21  DATA QUALITY OBJECTIVES

The project decisions based on hazard assessment data, as defined in the original Data Quality Objectives,
are listed below. Further detail of the DQOs can be found in the Site Hazard Assessment Plan (RMRS,
1998a):

Radionuclides
What types and quantities of materials are contaminated and to what magnitude, with respect to
materials assumed to be LLW?

Based on the HSA and the general history of the facilities, the estimated quantities of waste are
given in the Project Execution Plan (PEP; RMRS 1998d, in progress).
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Hazardous Constituents
Have all hazardous constituents been addressed for the waste streams?
wooden utility poles
wooden ramp
e power substations — metal frames and attached hardware
o metal process lines/pipes/electrical conduit

NOTE: because chemical samples will be analyzed relative to pass/fail of TCLP criteria,
statistical adequacy of sample set is part of the decision, but rather the nominal outcome of
“pass/fail” based on one representative, composite sample.

Asbestos
Is asbestos contamination present within the facility?

How many samples are required?

DQOs for the project are complete and consistent with the requirements set forth in the associated
planning document (RMRS, 1998a). Contaminant types and quantities are now established with adequate
confidence to disposition waste streams and determine acceptable levels. Measurement of contaminant
types and quantities included hazardous constituents (as defined by RCRA), asbestos, and radionuclides.
Accomplishment of DQOs provides adequate confidence to ensure compliance with DOT and WAC
requirements (i.e., manage, ship, and submit LLW for recycling). Surveys for radiological
characterization were performed as prescribed in PRO-267-RSP-09.05, which directly support the DOT
and WAC requirements. Radiological surveys were designed for LLW determination and management,
and based on the cost-benefit analysis that showed recycling to be more cost effective than attempting
free-release of wasted materials.

Determinations as to waste types and site hazards are presented for the sampled media and radiological
surveys in Tables 2-1, 2-2, and Section 3.0 (sp. Table 3-1). Quantities of waste types are presented in the
Waste Management Plan (RMRS, 1998b).

2.2 SAMPLING & SURVEYING METHODS & EQUIPMENT

Radiological survey equipment and methods were followed as prescribed in the Site Hazard Assessment
Plan (RMRS, 1998a.)

Chemical, radiochemical, and asbestos sampling were also implemented as described in the
characterization plan (ibid.).

23 RADIOLOGICAL SURVEY RESULTS

Nine SCO Characterization Survey Units were completed at the end of December, 1998. Results of the
completed SCO surveys are summarized in Table 2-1 and presented in their entirety in Appendix A.
Although several areas yielded results exceeding free-release thresholds (DOE Order 5400.5) for
Removable alpha and Total alpha, no areas exceed the SCO I thresholds, thus all Characterization Survey
Units were classified as SCO I (49 CFR §173, Subpart I). Classification of materials as SCO I enables
assignment of packaging and shipment controls necessary for compliance with DOT and successful
transfer to the TSDF for recycling based on the TSDF WAC.
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The facilities were segregated into nine SCQ Characterization Survey Units consisting of 40

182 survey points per unit. The surveys measured Removable and Total alpha and beta/gamma
contamination and were performed in accordance to RSP 09.05, Radiological Characterization for
Surface Contaminated Objects, (RMRS 1998¢). Results for the surveys are reported without background
subtraction.

Based on the categorization of all 9 SCO Characterization Survey Units as SCO I, the associated waste
produced from facility dismantling and demolition will be categorized as DOT SCO I and packaged
accordingly. ’

The nine SCO Characterization Survey Units and their results are listed in Appendix A in the following
order:

1) Bldg. 207 Interior of the Clarifier Tank
2) Bldg. 207 Clarifier Tank Catwalk

3) Bldg. 788 Exterior Walls

4) Bldg. 788 Exterior Roof

5) Bldg. 788 Interior Walls

6) Bldg. 788 Ceiling

7) Bldg. 788 Contamination Control Room
8) Bldg. 308A Pump House

9) Pug Mill and Cement Mixer

In addition to the SCO surveys, preliminary radiological characterization surveys were also conducted on
the cement slabs in the Building 788 main floor area and the Contamination Control Room. Removable
alpha or beta/gamma contamination levels associated with the Building 788 slab are below the limits
identified in Table 2-2 of the Site Radiological Control Manual (RCM). Total (fixed + removable) alpha
contamination was detected at various locations on the slab, primarily at the south pad of the Building.
Figure 2-1 Building 788 Concrete Floor Radiological Samples and Figure 2-2 Contamination Control
Room Radiological Samples represent the radiological survey points taken on the of the concrete floor.
TABLE 2-1

Radiological surveys performed in the Contamination Control Room, located in Building 788, identified
areas of removable and total alpha contamination (Figure 2-1) in excess of the release criteria. All
surveyed areas in the Contamination Control Room exceeded the release limits in Table 2-2 of the
Radiological Control Manual. Radiological data for the concrete slab is presented in Appendix D.

Follow up surveys of Building 788 concrete slab, performed at a few selected locations, indicates that the
contamination originally identified may be attributed to naturally occurring radioisotopes.

Removable contamination results also exceeded (maximum) free-release levels in the Clarifier Tank
interior, and Building 788 ceiling. Total contamination results for alpha (maximum values) exceed free
release thresholds in all units except the Building 788 exterior and interior walls.

Estimation of the total activity for inaccessible items such as the Pug Mill, Cement Mixer, and Clarifier
Tank (interior) are based on Technical Basis Document 00119, The Estimation of Total Surface
Contamination Levels Utilizing Analytical Data Obtained From Analysis of Clarifier Sludge Material (in
Appendix A).
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To minimize the spread of contamination during size reduction/demolition, a fixative will be sprayed on
the interior portion of the clarifier tank and B308A Pump House walls (interior and exterior). Surfaces
containing localized areas of contamination exceeding free-release limits (DOE Order 5400.5) will be
covered with a contrasting sealant (fixative) so that these areas may be easily identified and controlled
during size reduction/demolition. The interior surfaces of the Pug Mill and cement mixer will need
application of a sealant or the openings must be made inaccessible and posted accordingly.

24  ANALYTICAL & RADIOCHEMICAL (LAB) RESULTS

All samples were collected and analyzed as planned. No evidence of spills or secondary contamination
existed in the areas sampled, thus no additional samples were necessary beyond those stipulated in the
characterization plan. Actual sampling locations are displayed in Figure 1-1. Consistent with the DQOs,
analytical results are presented for characterizing constituents of the bulk D&D materials for waste
management and hazard assessment purposes. Results of the completed analyses are summarized in
Table 2-2 and presented in their entirety in Appendix B.

Original data and supporting QC data used for this evaluation are stored in the K-H Analytical Services
Division Records Repository under Report Identification Number (RIN) 99A3190. Analytical results
were uploaded into the RFETS Soil & Water Database (SWD) for digital archival and data management
purposes. Uploaded data will subsequently be checked for

consistency and traceability by the RMRS Sample Manager. All other supporting data is archived in the
RMRS Project File under the auspices of the Project Manager, until submitted to the RMRS Records
Center for permanent storage and retrieval.

The railroad ties of the ramp immediately southeast of Building 788 were sampled for Toxicity
Characteristic Leaching Procedure (TCLP) semi-volatile organic compounds (SVOCs) because of
unknown levels of creosote wood preservative (especially cresol) within the ties, Cresols were detected in
both samples submitted for analysis, but were ~2 orders of magnitude below the hazardous waste
regulatory thresholds. Therefore, the ties do not constitute hazardous waste.

Three sets of utility poles were sampled during this characterization effort. The first set was represented
by a single biased sample (99A3190-003), collected at the highly stained (creosote) base of a utility pole
located at the southeast corner of Building 788. Pentachlorophenol was detected in this sample, but at
levels less than TCLP regulatory thresholds. As a result, it is inferred that this pole and similar ones are
not hazardous waste because of their applied creosote preservative. Note that, because the preservative
on the utility pole was identified as uniquely creosote, analysis for TCLP metals were not necessary, as
metals were not inherent in the original creosote preservation process.

The second set of utility poles was represented by a composite sample collected from three weathered
utility poles located between the 207A and 207B series ponds (Sample 99A3190-004). This sample was
analyzed for TCLP-SVOCs and TCLP-metals as it was impossible to determine utility pole preservation
without supporting characterization data, No SVOCs were detected. The quantitation limit was elevated
above the TCLP thresholds for five SVOCs due to an analytical dilution by the laboratory for the first
sample analyzed. The sample was subsequently reanalyzed, and no SVOCs were detected. Several
metals were detected, including arsenic, barium, cadmium, chromium, copper, lead, and selenium, but
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only cadmium was detected above hazardous waste thresholds. Because of the presence of arsenic and
other metals, it is inferred that the corresponding utility poles were preserved using an arsenic-based
process. As such, these materials are excluded from regulation as hazardous waste based on 6 CCR 1007-

3, 261(b)(9):

“Solid waste which consists of discarded arsenical-treated wood or wood products which fails
the test for the Toxicity Characteristic for hazardous Waste Codes D004 through D017 and
which is not a hazardous waste for any other reason if the waste is generated by persons who
utilize the arsenical-treated wood and wood products for these materials’ intended end use.”

The third set of utility poles were represented by a composite sample collected from three relatively
newer, olive-colored utility poles located between the 207A and 207B series ponds (Sample 99A3190-
005). This sample was analyzed for TCLP metals as it was assumed the pole was preserved with a
metallic-based preservative. High concentrations of several metals, including arsenic, were detected in
leachate from the sample. Because the material was preserved with an arsenic-based process, the material
is excluded from hazardous waste regulation in accordance with 6 CCR 1007-3, 261(b)(9).

Several of the painted wooden surfaces (Table 2-2) were sampled to determine if the paint coupled with
the underlying building material exceeded TCLP hazardous waste thresholds. No metals results exceeded
TCLP threshold levels. The paint samples were as follows:

yellow fixative and white paint (each side of plywood walls on 207A Clarifier shack)
white paint (wallboard in the office, SE corner of Bldg. 788)

beige paint (wallboard on outside of contamination control room within Bldg. 788)
tan plywood wind barrier/wall (porch structure on East Side of T788A)

grey 2x4" wooden steps (porch structure on East Side of T788A)

yellow 4x4" wooden rails (porch structure on East Side of T788A)

All of the samples submitted and analyzed for hazardous constituents were also screened for gross alpha
and beta activity prior to shipment to the offsite lab (Appendix B). All sample resuits were well below
DOT radioactive levels (i.e., <<2000 pCi/g). Figure 2-1

2.5 ASBESTOS RESULTS

A total of twenty asbestos samples were acquired and analyzed (19 real and one QC). Asbestos results by
individual sample are given in Appendix C. Only one sample tested positive for ACM, which was taken
from the roofing shingles situated on the porch roofs on the East Side of T788A. The suite of material
types sampled included all of those typically suspected of asbestos -- thermal systems insulation (TSI --
electrical junction box shutes, wiring, etc.) and surfacing and miscellaneous materials. Samples were
analyzed with PLM (Polarized Light Microscopy) in compliance with 40 CFR 763, Subpart F,

Appendix A,

At the time of sampling and inspection, the roofing tar, felt, and shingles were non-friable and in good
condition. Hazards presented by the asbestos are discussed in §3.2.4.
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3.0 BUILDING /CLUSTER STATUS & HAZARDS

3.1 RCRA VS. CERCLA DESIGNATED AREAS

The 207A Clarifier Unit and Building 788 constitute RCRA Unit 48 and 21, respectively. These units are
currently in the process of formal RCRA Closure (RMRS, 1998c). Following D&D of the facility as
described in the Closure Description Document (§2.0), RCRA Closure will be completed. D&D coupled
with the RCRA Closure process address disposition of all facility components, including the foundation
surface, structural framing, walls (interior and exterior), floors, ceilings, roofing, doors, windows, surface
finishes, vents, utilities (electrical, heating, water, gas, etc.), and process waste lines (industrial and
sanitary systems). Any further remediation or environmental protection measures implemented on the
remaining concrete pads or surrounding environmental media will be conducted under the RFETS ER
program and CERCLA regulation.

3.2 HAZARDS

Hazards for the facilities of interest are summarized in Table 3-1.

3.2.1 Physical

Several physical hazards exist that are typical for industrial settings and construction projects, ranging
from falls and confined space to handling sheet metal and fiberglass.

3.2.2 Radiological

Radiological hazards consist of fixed and removable alpha contamination at SCO I levels (Appendix A).
Also, if these levels are in excess of Table 2-2 of the Radiological Control Manual, they pose a
radiological internal hazard should they become airborne.

3.2.3 Chemical

The materials characterized in this section are typical building materials at the RFETS (Appendix B).
Lead was detected in TCLP samples of the wallboard material located within Building 788, but at levels
below TCLP thresholds. No lead was detected in the other painted surfaces on the east porch structure of
T788A, thus none of the painted materials sampled are considered hazardous for waste management
purposes.

Paint contained in the sheathing and I beams was not characterized for lead as it was assumed that the
material would be unbolted during dismantlement. Such “nondestructive” dismantlement would not
release any lead residing within the paint matrix. Industrial Hygiene indicated that, except for torch-
cutting, activities where lead presence could create inhalation hazards, no additional H&S concerns exist
with these materials. If however, the proposed plan for nondestructive dismantlement is changed to
include grinding, sawing, or cutting, then these activities could create an inhalation hazard and additional
protection for personnel would be required. Bulk metals with painted surfaces do not present hazardous
waste based on the TSDF WAC specifications, where paint coatings at less than 2% of bulk weight are
considered acceptable.
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Utility poles and railroad ties are general industry materials that contain the hazardous chemicals
addressed in §2.4 and Table 2-2. Appropriate IH practice should be implemented when handling these
materials.

3.2.4 Asbestos

Approximately 100 ft2 of shingles located in the porch roofs on the East Side of T788A contain asbestos
(Appendix C). The shingles are in good condition and non-friable. The hazard category for these
materials, as defined by EPA/AHERA, is “Miscellaneous materials in good condition”. The only
required response action is periodic inspection to determine if any significant deterioration has taken
place. If roofing materials are removed, OSHA guidelines (29 CFR 1926.1101) will be implemented.

3.25 PCBs

Bulk metals with painted surfaces do not present PCB hazards or PCB waste based on the PCB megarule
(Federal Register Vol. 63, No. 124, 6/29/98, re: PCB bulk product waste).

3.2.6 Pressurized Gas and Liquid Nitrogen

Pressurized gas (propane) is present in a supply tank and associated supply lines for heater units in
Building 788. The propane supply and lines must be de-energized according to standard utility industry
and IH practices prior to implementing D&D at the facility. There is no liquid nitrogen present at the
facilities.

3.2.7 Electrical

Given the relatively young age and simple structure of the buildings and facilities, the potential for
unknown electrical hazards is low. The power panels and junction-boxes noted in Table 3-1 are evident
and well-defined. Appropriate IH practice will be implemented when working with these electrical
systems.

3.2.8 Wastes

A summary of the estimated waste quantities (volume), by type, is given in Table 1 of the Waste
Management Plan for the Building 788 Cluster Decommissioning Project (Rev. 0, December 1998).

Hazardous Waste

Characterization activities were designed to provide inputs to waste volume estimates contained in the
Waste Management Plan for the Building 788 Cluster Decommissioning Project, RMRS/OPS-PRO.097.
Sample results from potentially hazardous materials indicate that there are no significant additional
hazardous materials beyond the original estimates.

Low Level Waste (LLW)
Although all sample results were well less than DOT radioactive levels (i.e., <<2000 pCi/g), the wooden

matrix is treated conservatively as “volume-contaminated” because of its porosity, which is not amenable
to conventional surface contamination measurements. Managing the wood in this manner (as LLW) is
consistent with the “No-Rad-Added” Program in effect at RFETS. The alternative -- attempting free
release of the materials -- would entail further sampling, analysis, and statistical comparisons of wood
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results with background values. Based on a qualitative comparison of the cost of a background study vs.
LLW management, the LLW option was chosen as most feasible.

Low Level Mixed Waste (LLMW)

The LLMW was based on process knowledge of the sludge removed from the solar ponds and the
Technical Basis Document - 00119 provided in Appendix A and represents a worst case scenario. Based
on this information, no LLMW was identified in this characterization.

TRU and TRU Mixed
Transuranic wastes are not present within the project boundaries and do not constitute a hazard for this
project.

Sanitary

Insulation materials from the walls and ceiling of Building 788 constitute the only significant sanitary
waste stream originating from the D&D process. Insulation material consists mostly of fiberglass and
asbestos free material. The fiberglass material is believed to be wrapped in plastic throughout, thus all
precautions relative to handling fiberglass should be taken during removal and packing.

3.3  FINAL BUILDING/CLUSTER CATEGORIZATION (TYPE) AND SUBSEQUENT STEPS
IN THE DECOMMISSIONING PROCESS

The original categorization of the building as Type 2 remains applicable based on the results given in this
report. RCRA closure is in progress for the two RCRA units and is anticipated to conclude following
demolition of the buildings. Any subsequent remediation or environmental protection will fall within the
site ER program and corresponding CERCLA and/or RFCA requirements.

4.0 DATA QUALITY ASSESSMENT

Data used in making management decisions -- in waste management and D&D projects -- must be of
adequate quality to support those decisions. Adequate data quality for decision-making is required by
applicable RMRS and K-H corporate policies (RMRS, 1998f, §6.4 and K-H, 1997, §7.1.4 and 7.2.2), as
well as by the customer (DOE, RFFO; Order O 414.1, Quality Assurance, §4.b.(2)(b)). Regulators and
the public also expect decisions and data that are technically and legally defensible. Verification and
validation of the data ensure that data used in designing the project -- e.g., waste management and
assessing real-time hazards -- are usable and defensible.

4.1  VERIFICATION OF RESULTS

Verification ensures that data produced and used by the project are documented and traceable per quality
requirements. Verification consists of reviewing the data to confirm that:

¢ Chain-of-Custody was intact from initial sampling through transport and final analysis;
e preservation and hold-times were within tolerance; and,
o format and content of the data is clearly presented relative to goals of the project.

Results of the verification are included with validation results in §4.3.
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4.2 VALIDATION

Validation consists of a technical review of the data, or portion of the data, so that any limitations of the
data relative to project goals are delineated, and the associated data is qualified (caveated) accordingly.,
Data were validated relative to the PARCC parameters described in the next section. Validation is also
currently performed on a site-wide basis at ~25% frequency by K-H Analytical Services Division.
Satisfactory validation at this frequency indicates that the subcontracted labs are operating competently
relative to industry-wide standards, and more specifically, that sample custody and analytical procedures
are implemented under defined quality controls. Sitewide data validation coupled with annual lab audits
provide the inference that all analytical and radiochemical results not specifically validated are
represented by the percentage that is validated.

4.3 PARCC PARAMETERS
4.3.1 Precision

Radiological Surveys

Precision of the radiological instrumentation is satisfactory based on tolerance charting of daily source
measurements. If any measurement exceeds the defined tolerance limits, corrective action is taken to
repair or replace the instrumentation prior to measurement of real samples. Tolerance specifications may
be found in the applicable Radiological Safety Practices.

Asbestos
Repeatability was adequate based on the field duplicate collected at a 5% frequency. Both the real sample
and the duplicate were negative for ACM. _

TCLP SVOCs

Precision for SVOCs was adequate based on acceptable RPD values derived from Matrix Spike/Matrix
Spike Duplicate (MS/MSD) comparisons. Pyridine results should be qualified as estimates, however, as
the RPD value was 24%. Ideally, RPD values in liquid matrices should be less than 20% to reflect
satisfactory control in analytical reproducibility. :

TCLP Metals
Precision for metals was adequate based on acceptable RPD values derived from both MS/MSD
comparisons and LCS/LCSD comparisons (all within 20%).

4.3.2 Accuracy

Radiological Surveys
Accuracy of radiological surveys is satisfactory based on semi and annual calibrations of instrumentation

and daily source checks that must perform within specified tolerances (+20%), as specified in the
Radiological Safety Practices.

Asbestos

Accuracy for asbestos volumetric concentrations is based on the semi-quantitative technique of
petrography via polarized light microscopy. Skilled professionals can typically quantify components to
within several percent at high concentrations ranging to ~1% at low concentrations (i.¢., presence or
absence of the mineral of interest). Accuracy for the project is adequate, as no asbestos was detected
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except for one sample, where concentrations (10%) were well above the decision level (action level) of
1%.

TCLP SVOCs
Accuracy of SVOCs are adequate, with two qualifications, based on the following analytical quality
controls:

initial calibration and continuing calibration of the measuring instrumentation
performance checks (DFTPP),

internal standard area/retention time checks,

lab control samples (LCS),

matrix spikes (MS), and

blank results (method and TCLP).

These results are captured in the (unabridged) data package SDG Number (and RIN #) 99A3190, which is
archived by K-H Analytical Services in Building 881. All SVOCs for GEL Lab Sample #9901103-01 are
qualified as estimates based on the potential of a low bias due to low recovery of the surrogate 2-
fluorobiphenyl. Another compound is additionally qualified as potentially biased low for all samples --
m,p-cresol -- based on low percent recoveries from both LCS and MS samples (10% and 9%,
respectively). However, due to the relatively high action level of cresol -- 200 mg/L -- and given the low
practical quantitation limit of cresol (0.1mg/L), this bias would appear to have little propensity toward
causing false negative results.

TCLP blank quantitation limits were elevated above those of the method blank (100 ug/L vs. 10 ug/L,
respectively), but were still less than the lowest applicable regulatory threshold of 130 ug/L
(hexachlorobenzene), and therefore, blank results are acceptable.

TCLP Metals
Accuracy of metals results is adequate based on the following analytical quality controls:

¢ initial calibration and continuing calibration of the measuring instrumentation,
¢ interference check samples,

e serial dilutions,

¢ lab control samples (LCS),

e matrix spikes (MS), and

®

blank results (preparation and TCLP).

Several metal detections were noted in the lab blanks at relatively low concentrations (including
chromium and lead); however, concentrations were one to two orders of magnitude below regulatory
thresholds and did not significantly affect sample result or conclusions. Stated differently, there is no risk
that blank contamination caused false positives (results or decisions) as no samples resulted in assignment
of hazardous materials due to elevated metals concentrations.
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reanalyzed to accomplish quantitation limits below regulatory thresholds (Sample 99A3190-012.001).
Sample 99A3190-012.001 was not performed within the EPA recommended holding time; thus, the
results (all non-detects) are qualified as estimates with a potential negative bias. Otherwise, samples and
surveys are representative based on the following criteria;

o familiarity with facilities -- multiple walk-throughs and collaborations by and within the sampling
team;

implementation of industry-standard Chain-of-Custody protocols;

compliance with sample preservation and hold times;

industry-standard and EPA-approved analytical methods;

site-approved radiological survey methods; and,

compliance with the SHAP (RMRS 1998a) -- reviewed & approved by management consensus.

The nationally recognized lab measurement methods were as follows:

asbestos: PLM (EPA 40 CFR 763, Subpart F, Appendix A)
SVOCs: EPA 1311/8270
metals: EPA 1311/6010

Radiological surveys were performed to RSP 09.05.

4.3.4 Completeness

The data set for this project is complete, with respect to both samples planned vs. collected and hardcopy
information required in the archived data packages. Table 4-1 matrix summarizes the planned number of
samples or surveys and the actual quantity of samples or surveys acquired for successful completion of
the characterization. Asbestos sampling had a noticeable decrease between the number of samples
planned and the number collected. Exceptions are listed in detail and by each individual sampling
location/medium in Appendix C. All exceptions consisted of reducing samples or sample locations after
field locations were evaluated by the certified asbestos inspector and considered superfluous.
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Table 4-1 Data Completeness

Hazard type Planned Actual # of Comments
: # of Samples

Samples

chemical 11 12 1 additional sample was acquired to attain required SVOC
method sensitivity

SCO radiological 9 Survey | 9 Survey Units
Characterization Units and and 677
Survey Units 677 samples

samples _ _
Concrete Floor 174 and 174 and 43 Surveys collected from the main floor in Building 788 and
Radiological Surveys - 43 samples the Contamination Control Room

Building 788 Main and samples respectively
Contamination Control | respectiv
Room ely

asbestos ~37 20 difference indicates excess samples not needed

435 Comparability

All results presented are comparable with similar hazard analyses (methods and media) on a national- and
DOE-complex wide basis. This comparability is based on nationally recognized methods (especially
EPA-approved methods), systematic quality controls, and thorough documentation of the planning,
sampling, and analysis process. '

4.3.6 Sensitivity

All analytical and radiological methods achieved adequate sensitivities in that quantitation limits were
below regulatory thresholds, typically with a quantitation limit at less than 20% of the threshold; one
notable exception was hexachlorobenzene, which was greater than 1/2 of the regulatory threshold.

44 SUMMARY

In summary, the data presented in this report have been verified and are qualified as valid for
substantiating the conclusions and decisions reached for the project. Several SVOC results were qualified
as potentially biased low. The highest risk for a false negative values lies within the hexachlorobenzene
result, where sensitivity was within 30ppb of the regulatory threshold at practical quantitation limit
values. Overall, however, the propensity for false negative values within the project data set as a whole is
low based on the following rationale:

e the missed hold time was associated with the highly weathered utility poles, and

e all non-detection values (i.e., the practical quantitation limits) were below regulatory
thresholds.
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APPENDIX A

RADIOLOGICAL CHARACTERIZATION SURVEY RESULTS

The Characterization Survey Units (Unit IDs underlined):

1) SCO-207-01-Cl (interior of Clarifier Tank Catwalk)

2) SCO0-207-02-CW (Clarifier Tank Catwalk)

3) SCO-788-06-WE (exterior walls of Bldg 788)

4) SCO-788-07-RE (exterior roof of Bldg 788)

5) SCO-788-01-WI (Bldg 788 interior walls)

6) SCO-788-02-RI (Bldg 788 Ceiling)

7) SCO-788-03-CCR (Bldg 788 Contamination Control Room)

8) SCO-308A-01-WE (exterior walls of the “pumphouse” (Bldg 308A))

9) SCO-EQU-01-PMCM (Pug Mill and Cement Mixer)
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RSFORM-09.05-01

RADIOLOGICA.L CHARACTERIZATION FOR SCo
Characterization Survey Unit ID SCQ-207-01-CI Page 1 of 2

Description of Characterization Survey Unit Isotopic information
WG Pu [} Enriched U] Depleted U [[] Natural U] Other [X] (see comment section)

Contents of Characterization Survey Unit:

Interior of Clarifier Tank

Location: Located between Building 788 and 207A Solar Pond

Survey Plan

Collect measutements from accessible surfaces as specified in the table below.

Removable and direct surveys are performed by RCTs.

Sampling is the responsibility of the customer.

If sampling is specified, the removable survey does not need to be in the same location as the sample. Retumn
the results of all measurements to Radiological Enginecring, T891C, for evaluation.

Swipes for Removable Direct Measurements Samples Collected from
ed b

Beta/Gamma -
Measurements locations selected by RCT locations selected by RCT locations-described-below-anahaed-for-gross

Note. The sum of direct measurements and samples should be > 30. A typical survey plan calls for 30 direct measurements and
zero samples. If high levels of contamination are expected below non-factory original coatings, the number of samples would

increase,

Survey Plan Comments and Special Instructions

Note: RWP Required For Entry

o Radionuclides of concern are Americium-241 and Plutonium-239. Iso@ic'mixuxre is approximately 76%
Am-241 and 23% Pu-239/240,

¢ Obtain direct alpha and beta/gamma measurements by performing 1 minute PAT using the NE Electra
with DP6 Probe or Bicron A-100.

e Neglect background when calculating alpha and beta/gamma activity.
e RCT shall annotate each survey conducted on each page (front and continuation sheets) with a unique
Survey Number acquired by the RCT from a Survey Log located in B788.

e Record actual instrument readings for direct counts, and smears.

e Document results on “788 Cluster Radiological Contamination Survey Form.” This form is equivalent to
RSFORMS-07.02-01.

* Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and forward to
Radiological Engineering, T891-C.

Michalene Rodriguez

Prepared by: print_Radiological Engineer date /¢ ~/0-9F
Reviewed by: print, Twa (V\-.\L-._,- date (3-(4-99%
Approved by: print___& 5//3200€'S date ‘7/7/?//

Each section of this form may be enlarged, or continuation pages added, as required. SCO-CHAR-98-418
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RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SC0-207-01-CI Page 2 of 2

Summary of Data

Alpha contamination 150.7 117.0 142.5 180.2
Plutonium

Enriched uranium

Natural or depleted uranium

Beta/gamma 191.8 200.0 22,7 196.5

N/A

212,500'

Alpha contamination

Plutonium contamination
Enriched uranium

Natural or depleted uranium
Beta/gamma contamination 27,800 N/A ' N/A N/A

Attach copies of survey forms and sampling data.
Analysis of Results .
SCOI _XX_ Ssconnr Subdivide and resample

Comments:

Removable survey points 1-12 were taken on 12/31/98. Not all areas of the clarifier tank floor were
accessible due to the accumulation of water, ice, and snow over the past several weeks. Removable
survey points 13-65 were taken from 8/19/98-9/16/98. These surveys were conducted during the
removal of sludge material from the clarifier tank. Since the removal of all sludge material, the
clarifier tank has been power-washed several times thus the removable activity revealed from survey -
points 13-65 may be conservative in nature.

Total (fixed and removable) measurements were not obtained due to the hazards associated with
entry into the clarifier tank, i.e., confined space entry, ice and snow accumulation. An estimate of
the total contamination present will be based on Technical Basis Document-00119"

(See Attachment).

Prepared by Rad Eng  print_Michalene Rodriguez sign / /, ez _.date_//& /7.

Reviewed by Rad Eng print_Jowa M Aler  sign ’ : date_t[6 JAK

Approved by print_CSPHIROVS  sign M2 L2 Y. date // 6/2¢
Logbook Control Number SCO-CHAR-98-418
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SC0-207-01-Cl

Survey Unit: $C0-207-01-Cl |
Description: Clarifier Tank (Interior)
Isotopic Mixture: | Americium-241  |Plutonium 239/240
ty2 (years): 432.2 years 24,065 years
'‘Max. Removable
Activity (a) Max, Total Activi

(dpm/100cm?) | (o) (dpm/100cm?)
SCO | Limit 2.20E+03 1.00E+06
SCO Il Limit 2.20E+05 1.00E+06

WA Removapie .

Activity (8/y) Max. Total Activ

(dpm/100cm?®  |(B#y) (dpm/100cm?
SCO | Limit 2.20E+04 2.20E+08
SCO Il Limit 2.20E+06 4 AOE+09

Removable a Removable By

Activity Total o Activity Activity Total f/y Activity

Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
1 51 N/A 128 N/A
2 69 172
3 138 176
4 9 172
5 66 120
6 126 144
7 63 160
8 3 148
9 156 81
10 174 184
11 297 164
12 204 220
13 192 200
14 51 200
15 486 200
16 132 200
17 264 200
18 39 200
19 228 200
20 420 200
21 477 200
22 592 200
23 416 200
24 114 200
25 20 200
26 20 200
27 20 200
28 20 200

Dana 1 nf12
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SCO0-207-01-Cl

SCO Statistical Analysis
29 20] 200
30 153 . 200
31 267 200
32 66 200
33 324 200
34 - 195 200
35 129 200
36 120 200
37 160 200
38 48 200
39 108 200
40 636 200
41 225 200
42 306 200
43 54 200
44 77 200
45 104 200
46 182 200
47 23 200
48 146 200
49 68 200
50 255 200
51 20 200
52 45 200
53 171 200
54 57 200
55 159 200
56 240 200
57 117 200
58 45 200
59 20 200
60 24 200
61 42 200
62 69 200
63 75 200
64 171 200
65 30 200
Size 65 65
Max. 636 220
Mean 150.74 191.83
Median 117 200
Std. Deviation 142.49 22.69
UCL95 180.24 v 196.53 A\
RSP 09.05 SCO Tests:
o Contamination
Max. removable < SCO | removable limit: Yes
Max. total < SCO | total limit: N/A
Median removabie < 50% SCO | removable limit: Yes

M D nED
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$C0-207-01-Cl

SCO Statistical Analysis
Median total < 50% SCO | total limit: N/A
Max. removable < SCO Il removable limit: Yes
[ Max. total < SCO Il total fimit: N/A
Median removable < 50% SCO Il removable limit: Yes
Median total < 50% SCO | total limit: N/A

B/y Contamination

Max. removable < SCO | removable limit: Yes
Max. total < SCO | total limit: N/A
Median removable < 50% SCO | removable limit: Yes
Median total < 50% SCO | total limit: N/A
Max. removable < SCO Il removable limit: Yes
Max, total < SCO |l total limit: N/A
Median removable < 50% SCO Il removable limit: Yes
| Median total < 50% SCO | total limit: N/A

Parnna 2 nf2
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The Estimation of Total Surface Contamination Levels Utilizing
Analytical Data Obtained From Analysis of Clarifier Sludge Material.

January 5, 1999
Technical Basis Document-00119

Ny, Lagrse //4, vz
=

Written By: Michalene Rodriguez ngnat{re

Radiological Engineer
/ 97@‘-( 7L 16 [T

Reviewed By: John J. Miller Signature Date
Radiological Engineer
M WL
Approved By: H. Bates Estabrooks Signature Date

Radiological Engineering Manager
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The Estimation of Total Surface Contamination Levels Utilizing
Analytical Data Obtained From Analyzis of Clarifier Sludge Material

TBD-00119 Page 2 of 4

Purpose
The purpose of this document is to provide a technical basis for the methodology in

applying analytical data obtained from the clarifier sludge material as an estimation of
total surface contamination. This method will be applicable to various items with
unsurveyable or inaccessible areas located in the vicinity of Building 788 and the Solar
Evaporation Ponds (SEP).

Background

The Solar Evaporation Ponds, also known as the “high nitrate ponds,” were used
primarily for the disposal of low-level radioactive wastes contaminated with high
concentrations of nitrate and for difficult to treat wastes. Solar pond clean-up activities
began in the mid-1980’s and was a response action to the presence of waste materials in
the solar ponds and the presence of contamination in nearby soils, groundwater, and
surface water. In 1985, Building 788, Trailer 788A, the 207A Clarifier Tank, and various
ancillary equipment (Pug Mill, cement mixer) were constructed as part of the treatment
process to convert pond sludge into pondcrete, which is a mixture of SEP sludge and

Portland cement.

In 1989, the last of the process waste sludge was removed from Pond 207A and pumped
into the open top clarifier tank. Clarifier operations were halted shortly thereafter leaving
approximately 16,500 gallons of waste sludge and water in the 30,000 gallon capacity
clarifier tank.

In 1992 and 1995 two laboratory analyses were conducted to determine and estimate the
radionuclides and associated activities in the waste sludge. The first study in 1992, was
from Brown and Root, Inc. The analysis revealed approximately 3400-6600 pCi/g gross
alpha and 540-860 pCi/g gross beta activity in the sludge waste (Attachment I), The
second study performed in 1995, from Halliburton NUS Corporation, estimated the
sludge contained 13,000 pCi/g of Americium-241, 3,900 pCi/g of Plutonium-239/240 and
89 pCi/g of Plutonium-238 (Attachment IT).

A letter dated January 7, 1998 to S.M. Nesta from C.A. Patnoe, K-H Air Quality
Management, states the “Brown and Root analysis is the most accurate and representative
analysis of the sludge and water contained in the tank.” (Attachment III).

In 1998, the remaining sludge held in the Clarifier Tank was successfully removed. The
mission today is the Decontamination and Decommissioning (D&D) of the Building 788
Cluster by June 30, 1999. This action will satisfy one of the requirements of Order on
Consent 97-08-21-01 that has been agreed to by Kaiser-Hill. The general cleanup,
removal and packaging of waste and equipment from the SEPs will supplement this
action.



The Estimation of Total Surfacc Contamination Levels Utilizing
Analytical Data Obtained From Analysis of Clarifier Sludge Material

TBD-00119 Page3of4

Technical Discussion
The waste generated from the D&D of the Building 788 Cluster will be disposed of as

low-level waste, low-level mixed waste, or free released. The majority of the waste will
be sent as low-level waste to a recycle metal melt facility and will be shipped, per
Department of Transportation, as Surface Contaminated Objects (SCO). The low-level
mixed waste will be sent to Envirocare or NTS and will be shipped as Low Specific
Activity Waste. Few items from the D&D process will be free released. Items such as
desks, chairs, lockers, and cabinets, located inside Building 788 and T788A will be free

released upon survey results.

To demonstrate compliance with Radiological Safety Practice PRO-267-RSP-09.05,
Radiological Characterization For Surface Contaminated Objects, DOT shipping
regulations, and disposal site waste acceptance criteria, characterization surveys were
conducted. The surveys were performed on the interior and exterior walls, roof top, and
ceiling of Building 788, Contamination Control Room (located inside Building 788),
interior surface of the clarifier tank (removable only), catwalk, and exterior walls of the
308A Pump House.

Certain items and materials such as the Pug Mill, Cement Mixer, Clarifier Tank (total)
and wooden surfaces were not surveyed due to the items being inaccessible, posing a
hazard, or composed of unsurveyable material. The intention to characterize these items
is to apply the analytical data, taken from the sludge waste, from Brown and Root, Inc.,
as an estimate of total surface contamination for these items. The methodology imposed

is shown below:

Alpha Parameters:
Description : Amount
Activity 6600 pCi/g
Density of Sludge (from Halliburton NUS | 1.45 g/cm’
Report)
Thickness of Residual Sludge Remaining | 0.1 cm
on Surfaces (assumed)
Conversion Factor 1 Ci=2.22E10"* dpm

Activity (dpm/100 cm?) = [6600 pCi/g] [1.45 g/cm®] [0.1 cm] =

[9.57E10™ Ci/em?] [2.22E10" dpm] [ 100 cm?] ~ 212,500 dpm/100 cm®
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The Estimation of Total Surface Contamination Levels Utilizing
Analytical Data Obtained From Analysis of Clarifier Sludge Material

TBD-00119 Page 4 of 4

Beta Paramelers:

Description Amount
Activity 860 pCi/g
Density of Sludge (from Halliburton NUS | 1.45 g/cm’
Report)

Thickness of Residual Sludge Remaining 0.1cm

on Surfaces (assumed)
Conversion Factor 1 Ci=2.22E10" dpm

Activity (dpm/100 cm?) = [860 pCi/g] [1.45 g/em’®] [0.1 cm] =

[1.25E10™ Cifcm?] [2.22E10"* dpm] [ 100 cm?] ~ 27,800 dpm/100 cm®

Conclusions

The upper SCO I limit as specified in Table I of RSP-09.05 is 1,000,000 dpm/cm’ for
fixed Plutonium/Americium on inaccessible areas. Based on this information, items
coming from the SEP area with inaccessible areas, i.e., Pug Mill, cement mixer, meet the
definition of SCO I and will be assigned the above calculated activities.

References

PRO-267-RSP-09.05, Rev. 1, Radiological Characterization for Surface Contaminated
Objects, November, 98.

Historical Release Report For The Rocky Flats Plant, Volume I, June, 1992.

Safety Analysis For Clarifier To RCRA Stable Project, Nuclear Safety Technical Report,
Revision 0, NSTR-017-97, Rocky Mountain Remediation Services, LLC, December,

1997.

Integrated Safety Management Plan For The Clarifier To RCRA Closure Project,
Revision 0, RE/RMRS-98-213UN, Rocky Mountain Remediation Services, LLC, May,

1998.
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STANDARD PROCESS DATA SHEETS

ATTACHMENT T IBD (0114 SR
Brown & Root, Inc. @EBD | e

000-020~00-001

L0

A aneAt 06/04/92 |pace 46 of 97
MEAN & .
ANALYSIS UNITS RANGE CONCENTRATION

Cyanide-Amenable mg/kg NA NA
Cyanide-Total ng/kg 21-190 87
Gross Alpha pCi/g 3400-6600 5250
Gross Beta pci/g 540-860 695

- Moisture~Gravimetric % 33.1-72.5 60.6@
Moisture-Karl Fisher % NA NA
pPH units 9.7-9.8 9.75
Specific Gravity - NAa NA
Swell Test ¥ 10 10
TOC (Total Organic ng/kg 3500-6400 5175

Carbon)
Chloride ® mg/1 160-180 168
Nitrate ® mg/l 410-450 430
% Recovery of Solids ®. % 18.0-22.2 21
Phosphorus, Total ©omg/l 33-52 46
(as P) ®
Sulfate ® mg/l 21.0-280 243
TDS (Total Dissolved mg/l 4600-5400 4950
Solids) ®

Total Solids % 27.5-66.9 39.4
Inorganics
Arsenic mg/kg 13.5-21.9 12
Barium mg/kg 94.8-217 183
Boron mg/kg 420-1380 930
Cadmium mg/kg 2010-4660 3660
Chromium ng/kg 1180-3190 2480
Lead ng/kg . 83-191 161
Magnesium mg/kg 10,400-24,200 20,500
Mercury mng/kg 5-14 9
Nickel ng/kg 339-902 700
Potassium ng/kg 28,700-67,900 56,500
Seleniun ng/kg ND ND
Silver mng/kg 64.6-166 134.9
Sodium mg/kg 39,200-96,300 78,900

P
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Halliburton NUS

CORPORATION
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TBD 00119
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NUS LABORATORY
5350 Campbelis Run Road
Pittsburgh, Pennsylvania 15205

CLIENT MAME:
ADDRESS:

LABORATORY ANALYSIS REPORT

ROCKY FLAYS - C/0 NUS CORPORATION
661 ANDERSEN DRIVE

PITISBURGH, PA 15220-

HR. RICH RINESTEEL

CLARIFIER AS REC'D
PO297299

TEL: (412) 747-2500
FAX: (412) 747-2559

May 05, 1995
Report Ko.:  DOOZ25501
Section A Page 1
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ATTEKTION:
SAKPLE ID:
NUS SAKPLE HOQ:
PO, NQ.:
TEST
LN e
1 R110AS
2 R2005 .
3 R110PS
4 RO5S
5 R110US
3 R115
7 ABES
8 ADS
9 5088
10 1630
11 1490s
19 DPACK
COMHENTS ;
2

Isotopic Americium and Curium
Amecicium-241 [Am-241)

GCamma Spectroscopy

Cesium-134

Cesiun-137

Isotopic Plutonium
Plutoniun-238 (Pu-238]
Plutonium-239/240 (Pu-239/7240)
Radium-226 (Ra-226)

Isotopic Uranium
Uranium-233/234 (U-233/234)
Uraniue-235 " (U-2351
Uraniun-238 (U-238)
sStrontiunr-89 and -90
Strontium-89 (Sr-89)
Strontium-90 [Sr-90]
Beryllium, Total (Be)
€adnium, Total (Cd)

Bulk Density on Waste

Percent Moisture

Hon-aqueous sample pH in Water
CLP Data Packege Deliverable

NUS CLIENT NO: 1431 0007
UORK ORDER NO: 3A23
VENDOR NO:

DATE SAMPLED: UnAvail
DATE RECEIVED: 03-JAN-95
APPROVED BY: Lynch, Pat

RESULT URLT

13 +/-2 nCizyg
<4 pCi/sg

<6 pCi/g

B9 +/- 37 pLi/g
3900+/~400 pCi/g

6.2 +/- 0.7 eCi/g

28 «/- 3 pcisg
1.1 +/- 0.2 pCi/g
32 +/- 4 pCi/g
0,53+/-0.046 pci/g
0.8B8+/~0.27 pCisg
320 og/kg
2100 ng/kg
1.45 g/ec
61.9 X
9.8
DONE

Density of original samle 1710 of the density of standard,

Density adjusted to 98X of standard.

¢ Al Huclides affected.)
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ATTACHMENT 111 TBDGOO0119

NG

KAISER - HILL

COMPANY

INTEROFFICE MEMORANDUM

DATE: January 7, 1998
TO: S. M. Nesta, National Environmental Policy Act, Bldg. T130C, X6386
FROM: . A Patnoe, K-H Air Quality Management, Bldg. T130C, X2440

SUBJECT: AIR QUAUITY REVIEW OF THE PROJECT TO EMPTY THE SOLAR PONDS
CLARIFIER TANK - CAP-003-98

Ref: Letter #SMN-236-97 to distribution entitied “ Review of the Project to Empty the
Solar Ponds Clarifier Tank”, dated December 17, 1997, the attached NEPA
checkist, the preliminary project plan dated October 30, 1997, and Brown and
Root laboratory data sheets, identification number 000-020-00-01 dated 06/04/92

Per your request, Air Quality Management/Radian International has evaluated the project to
remove solar pond sludge from the Building 788 clarifier tank for air quality regulatory issues. The
project has a potential to emit regulated air pollutants and was assessed to defermine reporting,
air permitting, regulatory approval, testing, recordkeeping, and monitoring requirements. This
assessment is based on the following worst-case, bounding assumpfions derived from
information provided by project personnel:

. The tankis an Open-iOp tank, has a capacity of 30,000 gallons, and currently contains
approximately 16,500 gallons of sludge and water.

. The Brown and Root, Inc. laboratory analysis from 1992 is the most accurate and
representative analysis of the sludge and water contained in the tank.

. For the purposes of this air assessment, radionuclide contamination is assumed to be
6,600 picocuries per gram (pCi/g) gross alpha (assumed to be americium 241), and 860
pCi/g gross beta (assumed to be plutonium 241) for the entire contents of the tank.

. The highest concentration volatile organic contaminant (VOC) level is tetrachloroéthylene
(BIN A hazardous air pollutant) at 1,000 micrograms per kilogram. The highest
- concentration regulated inorganic contaminants are cadmium at 4,660 milligrams per
kilogram (mg/kg), and chromium at 3,190 mg/kg (BIN A hazardous air pollutants).

. The average specific gravity for the tank contents is 1.28 (36% total dissolved solids).

. The project will utilize sparging and high pressure water sprayers to help mobilize the
sludge during draining operations.

. Conservative estimates for cadmium and chromium emissions were calculated utilizing
particulate emission factors for cooling towers.

- All fuel-fired compressors and generators utilized during the project will be existing on-Site
units.
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NOTE: Points 11 &12 were sampled on the inside-top lip of tank.

" Clarifier Tank (top view): Removable Alpha )

(Note: Drawing not to scale. All dimensions are approximate.)
Approximate Location of Removable Alpha Samples
> . 0 - 20 dpmv100 cm*2 (Removable Alpha)

\_ 4 > 20 dpnv100 cr™2 (Removable Alpha) J

T\gis\gis_proi\fy-05095-0136\Manktop_ra.apr, 1/29/99
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NOTE: Points 11 &12 were sampled on the inside-top lip of tank.

/

N

\
Clarifier Tank (top view): Removable Beta/Gamma

(Note: Drawing not to scale. All dimensions are approximate.)
Approximate Location of Removable Beta/Gamma Samples
x . 0 - 1000 dpnv100 cmY*2 (Removable B/G)
A > 1000 dpm/100 cm2 (Removable B/G)

Figis\gis_peojfy-90M98-0136\anktop_rgb.apr, 1/26/89
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RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SC0-207-02-CW Page 1 of 2

Description of Characterization Survey Unit Isotopic information
WG Pu[[] Enriched U[T] Depleted U[_] Natural U] Other [X] (see comment section)

Contents of Characterization Survey Unit:

Catwalk
Location: Top and side of Clarifier Tank 207A

Survey Plan’ _

Collect measurements from accessible surfaces as specified in the table below.

Removable and direct surveys are performed by RCTs.

Sampling is the responsibility of the customer.

If sampling is specified, the removable survey does not need to be in the same location as the sample. Return
the results of all measurements to Radiological Engineering, T891C, for evaluation.

Swipes for Removable | Direct Measurements Samples Collected from
Contamination Made with a Survey Meter | Surfaces and Analyzed by a Lab

e = . . ok e D
Measurements locations selected by RCT locations selected by RCT ocations-decoHbed-below-analyzed-for-gross

B

Note. The sum of direct measurements and samples should be > 30. A typical survey plan calls for 30 direct measurements and
zero samples, If high levels of contamination are expected below non-factory original coatings, the number of samples would
increase.

Survey Plan Comments and Special Instructions

Note: RWP Required For Entry
* Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is approximately 76%
Am-241 and 23% Pu-239/240.

e Obtain direct alpha beta/gamma measurements by performing 1 minute PAT using the NE Electra with
DP6 Probe or Bicron A-100 or appropriate instrumentation,

* Neglect background when calculating alpha and beta activity.
¢ RCT shall annotate each survey conducted on each page (front and continuation sheets) with a unique
Survey Number acquired by the RCT from a Survey Log located in B788.

* Record actual instrument readings for direct counts, and smears.

*  Document results on “788 Cluster Radiological Contamination Survey Form.” This form is equivalent to
RSFORMS-07.02-01.

Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and forward to
Radiological Engineering, T891-C.

Michalene Rodriguez
Prepared by: print_Radiological Engineer

Reviewed by: print_ X\n \f"\\\ el
Approved by: print s pvaseones




RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SC0-207-02-CW Page 2 of 2

Summary of Data

Alpha contarﬁination 23 1.5 3.2 13.2
Plutonium

Enriched uranium

Natural or depleted uranium

Beta/gamma 153.5 148.0 22.8 159.5

189.7

Alpha contamination 147.2 75.0 169.7

Plutonium contamination
Enriched uranium

Natural or depleted uranium
Beta/gamma contamination 11926 1177.5 2154 1250.0

Attach copies of survey forms and sampling data.
Analysis of Results
SCOI _XX S§CoInn Subdivide and resample

Comments:

. -z date i/«//ﬂ
A, 7—7

Reviewed by Rad Eng print Joia ML~ sig . date_1- 4-91
Approved by print_ & 5749/200eS signt date_ /%1%

Logbook Control Number SCO-CHAR-98-418
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SCO-207-02-CW

Survey Unit: SCO-207-02-CW | l
Description: Catwalk
Isotopic Mixture: | Americium-241  |Plutonium 239/240
ty;; (years): 432.2 years 24,065 years
Max. Removable
Activity (o) Max. Total Activi

(dpm/100cm?) | () (dpm/100cm?)
SCO | Limit 2.20E+03 1.00E+06
SCO !l Limit 2.20E+05 1.00E+06

NaX. REMovane

Activity (B/y) Max. Total Activ

(dpm/100cm®  §(B/y) (dpm/100cm?
SCO [ Limit 2,20E+04 2.20E+08
SCO Il Limit 2.20E+06 4.40E+09

Removable o Removable Py

Activity Total o Activity Activity Total p/y Activity

Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
1 0 30 156 1896
2 0 36 204 1671
3 9 18 132 1530
4 3 30 148 1443
5 3 42 172 1320
6 0 24 148 1293
7 0 24 148 1473
8 0 12 120 1209
9 3 42 152 1179
10 0 48 120 1113
11 0 36 132 1152
12 0 42 176 1212
13 3 54 172 1098
14 6 42 148 1104
15 0 66 144 1110
16 0 102 144 1113
17 0 66 144 1176
18 0 60 116 1176
19 0 42 180 1202
20 6 42 120 1020
21 6 84 180 804
22 3 138 164 915
23 0 150 132 1344
24 0 222 140 1314
25 3 162 144 1161
26 0 192 180 1224
27 3 510 144 1284
28 3 254 174 1113

Dana 1 nfD
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SCO Statistical Analysis $CO-207-02-CW
29 0 318 180 1290
30 3 204 144 1116
31 3 324 176 1218
32 0 360 164 1257
33 3 258 136 1260
34 6 786 136 1002
35 0 414 176 1290
36 0 102 112 891
37 3 60 196 1038
38 15 174 172 873
39 6 198 172 963
40 3 120 140 858
Size 40 40 40 40
Max. 156 786 204 1896
Mean 2.33 147.20 153.45 1192.63
Median 1.5 75 148 1177.5
Std. Deviation 3.15 159.68 2277 215.37
UCL95 3.16 189.74 159.52 1250.00
RSP 09.05 SCO Tests:
o Contamination
[Max. removable < SCO | removable limit: Yes
| Max, total < SCO | total limit: Yes
Median removable < 50% SCO | removable limit: Yes
Median total < 50% SCO [ total limit: Yes
Max. removable < SCO Il removable limit: Yes
| Max. total < SCO I total limit: Yes
Median removable < 50% SCO Il removable limit: Yes
Median total < 50% SCO | total limit: Yes
B/y Contamination
‘ [Max. removable < SCO | removable limit: Yes
i Max. total < SCO | total limit: Yes
Median removable < 50% SCO | removable limit: Yes
Median total < 50% SCO | total limit: Yes
Max. removable < SCO || removable limit: Yes
| Max. total < SCO i total limit: Yes
Median removable < 50% SCO Il removable limit: Yes
| Median total < 50% SCO | total limit: Yes
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Clarifier Catwalk: Removable Alpha

(Note: Drawing not to scale. All dimensions are approximate.)
Approximate Locations of Removable Alpha Samples

V ° 0 - 20 dprmy100 env*2 (Removable Alpha)
A > 20 dpmy/100 cm™2 (Removable Alpha)

N N

Figis_proj\y-98098-01360\D788_catweilc apr, CatwalkREMOVALPHA Layout
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Clarifier Catwalk: Removable Beta/Gamma

(Note: Drawing not to scale. All dimensions are approximate.)
Approximate Locations of Removable Beta/Gamma Samples

L 0 - 1000 dprv100 cm*2 (Removable B/G)
N a4 > 1000 dpm/100 cm™2 (Removable B/G)

pr, CatwalkREMOVBIG Layout

88 _catwalk.a

f:Agis_proj\fy-9995-0136\B7
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Clarifier Catwalk: Total Alpha

(Note: Drawing not to scale. All dimensions are approximate.)
Approximate Locations of Total Alpha Samples

v . 0- 100 dpmV100 c2 (Total Alpha)

N A > 100 dprV100 cm*2 (Total Alpha)

/

f\gis_proj\fy-89\98-0136\B788_catwali apr, CatwalkTOTALPHA, Layout
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g Clarifier Catwalk: Total Beta/Gamma

(Note: Drawing not to scale. All dimensions are approximate.)
Approximate Locations of Total Beta/Gamma Samples

v . 0- 5000 dpnV100 a2 (Total B/G)

M > 5000 dpnv100 cnv'2 (Total B/G)

\

Figis_projfy-9S:95-0136\B788_catwalk.apr, CatwalkTOTALB/G Layout
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RSFORM-09.05-01
RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SCQ-788-06-WE Page 1 of 2

Description of Characterization Survey Unit Isotopic information

WG Pu[ ] Enriched U[] Depleted UD Natural U] Other E (see comment section)

Contents of Characterization Survey Unit:
Exterior North, South, East, and West walls of Building 788
Location: Exterior of Building 788

Survey Plan.

Collect measurements from accessible surfaces as specified in the table below.

Removable and direct surveys are performed by RCTs.

Sampling is the responsibility of the customer.

If sampling is specified, the removable survey does not need to be in the same location as the sample.
_Return the results of all measurements to Radiological Engineering, T891C, for evaluation.

Swipes for Removable | Direct Measurements Samples Collected from
Cntamintion

Note. The sum of direct measurements and samples should be > 30. A typical survey plan calls for 30 direct measurements and
zero samples. If high levels of contamination are expected below non-factory original coatings, the number of samples would
increase.

Survey Plan Comments and Special Instructions

¢ Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is
approximately 76% Am-241 and 23% Pu-239/240.

¢ Obtain direct alpha and beta/gamma measurements by performing 1 minute PAT using the NE
Electra with DP6 Probe or Bicron A-100 or appropriate instrumentation.

Neglect background when calculating alpha and beta/gamma activity.
RCT shall annotate each survey conducted on each page (front and continuation sheets) with a
unique Survey Number acquired by the RCT from a Survey Log located in B788.

® Record actual instrument readings for direct counts, and smears.

* Document results on “788 Cluster Radiological Contamination Survey Form.” This form is
equivalent to RSFORMS-07.02-01.

» Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and
forward to Radiological Engineering, T891-C.

Michalene Rodriguez
Prepared by: print_Radiological Engineer sign
Reviewed by: print T mdle sign R, ' date 1~ M-9Y
. .. date _/ ;//’/f v

QAN MAD 02 A1R

date_/2-/0-98

Approved by: print Esmvaenes sign

Each section of this form mav be enlarred or eontinnation nacac addad e rwnllrnd




RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SCQ-788-06-WE Page 2 of 2

Smma of Data

Alpha contamination 8.4 20.0 9.2 9.5
Plutonium '

Enriched uranium

Natural or depleted uranium

Beta/gamma 1714 200 30.4 175.4

Alpha contamination 78.1 93.0 22.0 81.0

‘| Plutonium contamination

Enriched uranium

Natural or depleted uranium

Beta/gamma contamination 1174.3 1114.5 226.0 1203.6
Attach copies of survey forms and sampling data.

Analysis of Results

SCOI _XX SCOIl___ Subdivide and resample

Comments:

Prepared by Rad Eng  print é{:: ;,L: ‘»J!;, 2 . date M
Reviewed by Rad Eng print Toh. M|\ . sign ,.L 974 date 4
Approved by print_ESrAswcnyes sign A : Y 22 date //5/ 7

Logbook Control Number SCO-CHAR-98-418




SCO Statistical Analysis

B L LR S P SR PN

SCO-788-06-WE

Survey Unit: SCO-788-06-WE |
Description: Exterior North, West, East, and South Walls of Building 788
Isotopic Mixture: | Americium-241  |Plutonium 239/240
ty (years): 432.2 years 24,065 years
Max. Rermovable
Activity (o) Max. Total Activi
. (dpm/100cm?) | («) (dpm/100cm?)
SCO | Limit 2.20E+03 1.00E+06
SCO It Limit 2.20E+05 1.00E+06
. Removanie

Activity (B/y) [Max. Total Activity

(dpm/100cm?®)  J(Bry) (dpm/100cm?
SCO I Limit 2.20E+04 2.20E+08
SCO Il Limit 2.20E+06 4.40E+09

Removablé o Removable By

Activity Total o Activity Activity Total p/y Activity

Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm’)
1 0 48 140 2238
2 0 114 180 2403
3 3 114 128 2229
4 0 78 164 1168
5 0 60 176 1173
6 9 66 172 1035
7 0 66 140 1110
8 6 90 172 1029
9 6 120 208 1152
10 0 138 184 1026
11 20 93 200 1311
12 20 108 200 1263
13 20 93 200 1404
14 20 93 200 1227
15 20 93 200 1209
16 20 93 200 1119
17 20 93 200 1239
18 20 93 200 1188
19 20 93 200 1104
20 20 93 200 1134
21 20 93 200 1065
22 20 108 200 990
23 20 93 200 957
24 20 93 200 999
25 20 93 200 990
26 20 93 200 969
27 20 93 200 981
28 20 96 200 972

Damna 4 Af &




SCO Statistical Analysis $CO-788-08-WE

29 20 03 200 1221
30 20 93 200 1017
31 20 93 200 1194
32 20 93 200 927
33 20 93 200 1167
34 20 108 200 042
35 20 114 200 1242
36 20 03 200 927
37 . 20 03 200 1170
38 20 96 200 1029
39 20 93 200 1029
40 20 93 200 930
41 3 78 108 954
42 3 66 156 951
43 0 78 184 954
44 0 48 176 957
45 3 78 136 948
46 0 36 172 906
47 0 54 128 909
48 0 66 176 996
49 0 48 132 894
50 3 60 132 1263
51 0 72 156 1419
52 0 60 144 1386
63 3 48 152 1452
54 0 54 184 1512
55 0 54 . 124 1245
56 0 78 140 1257
57 3 42 112 1311
58 6 72 140 1380
69 6 54 144 1218
60 0 66 176 1332
61 0 66 192 1293
(62 3 60 132 1314
63 0 102 136 1251
64 0 30 168 1377
65 3 54 144 1410
66 3 54 136 1317
67 0 90 176 1341
68 0 48 160 1317
69 3 48 160 1416
70 0 90 172 1464
Al 0 72 180 1326
72 0 60 140 1278
73 0 54 152 1233
74 0 30 100 1155
76 3 54 148 1275
76 0 48 124 1284
77 9 18 212 1122
78 3 60 192 1650
79 0 42 156 1080

Pana D nnf bR
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SCO Statistical Analysis SCO-788-06-WE

80 0 36 152 1050
81 3 60 156 996
82 0 30 112 1062
83 0 96 172 1224
84 12 36 136 1173
85 20 54 200 1206
86 20 80 200 1104]
87 20 84 200 1032
88 20 84 200 1089
89 20 60 200 1266
90 20 54 200 1182
91 0 90 148 1077
92 0 54 100 960
93 0 108 124 996
94 0 84 120 1023
95 0 102 196 927
96 0 78 128 876
97 0 54 224 867
98 0 72 156 1056
99 0 72 172 1137
100 0 72 168 1290
101 3 90 148 1179
102 0 66 180 1278
103 0 90 144 1404
104 3 66| 124 1437
105 0 72 164 1194
106 0 72 140 1395
107 3 60 136 1170
108 0 126 148 1326
109 20 93 _ 200 1197
110 20 93 200 1335
111 20 93 200 1203
112 20 93 200 1197
1113 20 - 93 200 1050
114 20 93 200 _ 990|
116 - 20 93 200 1026
116 20 93 200 1011
117 20 93 200 957
118 20 93 200 1026
119 20 93 200 957
120 20 93 200 1287
121 20 93 200 1224
122 20 93 200 1236
123 20 93 200 1278
124 20 93 200 918
125 20 93 200 927
126 20 93 200 930
127 20 93 200 820
128 20 93 200 948
129 20 93 200 963
130 20 93 200 1017

Dana 2 of 5



SCO Statistical Analysis

§CO-788-068-WE

131 20 93 200 951
132 20 93 200 972
133 3 60 164 1131
134 0 72 160 1233
135 0 102 192 1182
136 0 96 176 1386
137 3 54 184 1203
138 9 78 172 1170
139 3 84 192 1107
140 6 72 152 1131
141 9 54 144 1095
142 0 54 148 1302
143 0 66 176 1233
144 0 72 148 1173
145 0 48 164 1095
146 3 54 164 1401
147 0 102 164 1368
148 0 102 116 1395
149 0 78 160 1413
150 0 78 160 1236
151 0 96 200 1032
152 0 84 160 984
153 3 98 132 1146
154 0 54 124 1422
155 3 54 112 - 1107
156 0 66 176 1545
157 0 108 184 1353
168 0 90 120 1041
1589 3 48 132 1026
160 0 42 108 1017
161 6 54 104 984
162 6 108 196 1071
163 0 108 106 1392
Size 163 163 163 163
Max. 20 138 224 2403
Mean 8.36 78.07 171.44 1174.26
Median 20 93 200 1114.5
Std. Deviation 9.15 22.03 30.40 225.99
UCL95 9.54 80.93 175.38 1203.55
RSP 09.05 SCO Tests:
a Contamination
Max. removable < SCO | removable fimit: Yes
Max. total < SCO | total limit: Yes
Median removable < 50% SCO | removable limit: Yes
Median total < 50% SCO | total limit: Yes

Dana A nfR



SCO Statistical Analysis

e Lo WO S

SCO-788-06-WE

Max. removable < SCO |l removable limit: Yes
l Max. total < SCO Il total limit: Yes
Median removable < 50% SCO || removable limit: Yes
Median total < 50% SCO | total limit: Yes

B/y Contamination
Max. removable < SCO | removable limit: Yes
Max. total < SCO | total limit: Yes
Median removable < 50% SCOQ | removable limit: Yes
Median total < 50% SCO | total limit: Yes
Max, removable < SCQ Il removable limit: Yes
I Max. total < SCO Il total limit: Yes
Median removable < 50% SCO |l removable limit: Yes
Yes

| Median total < 50% SCO 1 total limit:

Page 50f 5
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RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SCO-788-07-RE Page 1 of 2

Description of Characterization Survey Unit Isotopic information
WG Pu[_] Enriched U[_] Depleted U[] Natural U] Other[X] (see comment section)
Contents of Characterization Survey Unit:

Exterior Roof
Location: Building 788

Survey Plan’

Collect measurements from accessible surfaces as specified in the table below.

Removable and direct surveys are performed by RCTs.

Sampling is the responsibility of the customer.

If sampling is specified, the removable survey does not need to be in the same location as the sample.

Return the results of all measurements to Radiological Engineering, T891C, for evaluation.
Direct Measurements Samples Collected from

sie!
40 total B direct measurements at
locations selected by RCT

Beta/Gamma
Measurements

Note. The sum of direct measurements and samples should be > 30. A typical survey plan calls for 30 direct measurements and
zero samples, If high levels of contamination are expected below non-factory original coatings, the number of samples would
increase.

Survey Plan Comments and Special Instructions

¢ Radionuclides of concern are Americium-241 and Plutonium-239. ' Isotopic mixture is
approximately 76% Am-241 and 23% Pu-239/240.

e Obtain direct alpha and beta/gamma measurements by performing 1 minute PAT using the NE
Electra with DP6 Probe or Bicron A-100 or appropriate instrumentation.

» Neglect background when calculating alpha and beta/gamma activity.
RCT shall annotate each survey conducted on each page (front and continuation sheets) with a
unique Survey Number acquired by the RCT from a Survey Log located in B788.

¢ Record actual instrument readings for direct counts and smears.

e Document results on “788 Cluster Radiological Contamination Survey Form.” This form is
equivalent to RSFORMS-07.02-01.

e Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and
forward to Radiological Engineering, T891-C.

Michalene Rodriguez // A A ‘
Prepared by: print_Radiological Engineer sign /., . : date_<Z-79-7F

Reviewed by: pﬁnthn me %}xl(;, date 1447

Approved by: print_ ESPHY2RKS sign date /8//‘7/%’
Each section of this form may be enlarged, or continuation pagés added, as required. SCO-CHAR-98-418




Summary of Data

RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SCO-788-07-RE

Page 2 of 2

Alpha contanilnation 6.6 3.0 7.2 7.8
Plutonium |

Enriched uranium

Natural or depleted uranium

Beta/gamma - 170.2 168.0 27.7 174.9

121.2

20.0

107.6

139.5

Alpha contamination

Plutonium contamination

Enriched uranium

Natural or depleted uranium

Beta/gamma contamination

1368.6

1332,0

248.8

1411.0

Attach copies of survey forms and sampling data.

Analysis of Results

SCOI _ XX Ssconn Subdivide and resample

Comments:

Reviewed by Rad Eng print T T. Ml
print_ & 314360k

Approved by

date /2/3:/%¥

‘date 1-4-95

date //’79.;

Logbook Control Number SCO-CHAR-98-418



SCO Statistical Analysis

SCO-788-07-RE

Survey Unit: SCO-788-07-RE |
Description: Exterior Roof - Building 788
Isotopic Mixture: | Americium-241  [Plutonium 239/240
ty2 (years): 432.2 years 24,085 years
Max. Removable
Activity (x) Max. Total Activity]
(dpm/100cm?)  § («) (dpm/100cm?)
SCO | Limit 2.20E+03 1.00E+06
SCO Il Limit 2.20E+05 1.00E+06
TTax. Removapie
Activity (B/y) Max. Total Activi
(dpm/100cm?)  §(Bry) (dpm/100cm?
SCO I Limit 2.20E+04 2.20E+08
SCO Il Limit 2.20E+06 4.40E+09
Removable o Removable B/y
Activity Total a Activity Activity Total Ay Activity
Survey Point (dpm/100cm?) (dpm/1 00cm?) (dpm/100cm?) (dpm/1 00cm?) J
1 0 108 144 1278
2 0 78 144 1281
3 0 96 152 1281
4 0 96 152 1353
5 3 60 160 1428
6 0 72 176 1308
7 3 86 212 1302
8 0 108 112 1542
9 0 72 160 1392
. |10 3 54 176 1239
11 3 78 148 1350
112 3 42 132 1293
13 6 60 148 1281
14 6 48 148 1293
15 6 96 200 1356
16 3 668 152 1470
17 3 78 164 1194
18 0 90 164 1299
19 3 84 156 1074
20 20 90 200 1272
21 20 66 200 1164
22 20 102 200 1101
23 20 108 200 1017
24 20 96 200 1176
25 20 66 200 1098
26 20 66 200 1119
27 20 84 200 1253
28 20 90 200 1149

Page 1 of 3
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SCO Statistical Analysis SCO-788-07-RE

29 20 120 200 1194
30 20 96 200 1140
31 20 66 200 1284
32 20 144 200 936
33 20 114 200 1209
34 20 102 200 1188
35 20 66 200 1191
36 3 60 188 960
37 0 90 156 1113
38 6 150 192 1299
39 0 30 148 1167
40 0 84 128 1020
41 3 48 136 1155
42 3 72 216 1002
43 0 96 172 1224
44 12 42 188 1053
45 0 54 184 1290
46 0 48 100 1125
47 12 210 200 1497
48 3 54 148 1128
49 12 228 172 1458
50 0 66 192 1125
51 12 156 236 1557
52 0 48 116 1086
53 3 30 188 1470
54 3 114 196] 1164
55 15 198 168 1416
56 0 60 156 1074
57 0 174 128 1452
58 3 42 136 1218
59 0 240 184 1479
60 6 264 216 1602
- |61 9 246 164 1677
|62 0 210 168 1674
63 3 192 144 1644
64 9 246 176 1824
65 6 162 156 1612
66 15 945 204 1620
67 6 54 168 2438
68 18 168 148 1626
69 8 180 168 1821
70 6 48 180 1689
71 3 240 188 1821
72 3 174 168 1632
73 12 72 184 1575
74 3 72 184 1692
75 0 144 144 1455
76 3 48 128 1266
77 0 186 124 1482
78 6 288 156 1476
79 0 84 164 1491

Page 2 of 3
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" B788Roof Samples: Removable Alpha )

(Note: Drawing not to scale. All dimensions are approximate. )
Approximate Locations of Removable Alpha Samples

o 0 - 20 dpnv100 cm2 (Removable Alpha) N
A > 20 dpmy/100 cm*2 (Removable Alpha)

N

fgis_proj\fy-99/99-00136\B788_roof_ra.apr



g B788 Roof Samples: Removable Beta/Gamma
(Note: Drawing not to scale. All dimensions are approximate.)
N Approximate Locations of Removable Beta/Gamma Samples

A o 0- 1000 dpm/100 a2 (Removable B/G)
A > 1000 dpm/100 2 (Removable B/G) J

N

fAgis_projfy-08/99-001361B788_exterior_rbg.apr
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B788 Roof Samples: Total Alpha

(Note: Drawing not to scale. All dimensions are approximate.)
N Approximate Location of Total Alpha Samples

A N 0 - 100 dprm/100 cm?2 (Total Alpha)
R > 100 dpm/100 cn*2 (Total Alpha)




- N
B788 Roof Samples: Total Beta/Gamma
(Note: Drawing not to scale. All dimensions are approximate.)
Approximate Locations of Total Beta/Gamma Samples

® (- 1000 dpmv100 cr*2 (Total B/G) Y
A >1000 dpm/100 c*2 (Total B/G)




RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO

Characterization Survey Unit ID  SCQ-788-01-WI
Page 1 of 2

Description of Characterization Survey Unit Isotopic information
WGPu[ ] Enriched U[] Depleted U[ ] Natural U[ ] Other X (see comment section)
Contents of Characterization Survey Unit:
Interior North, South, East, and West walls of Building 788 (to include structural uprights)
(This does not include the Contamination Control Room)
Survey Plan’
Collect measurements from accessible surfaces as specified in the table below.
Removable and direct surveys are performed by RCTs.
Sampling is the responsibility of the customer.
If sampling is specified, the removable survey does not need to be in the same location as the sample.

Return the results of all measurements to Radiological Engineering, T891C, for evaluation.
Swipes for Removable | Direct Measurements Samples Collected from
Contamination

Beta/Gamma
Measurements

Note. The sum of direct measurements and samples should be > 30. A typical survey plan calls for 30 direct measurements and
zero samples. If high levels of contamination are expected below non-factory original coatings, the number of samples would
increase.

Survey Plan Comments and Special Instructions

- ¢ Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is
approximately 76% Am-241 and 23% Pu-239/240. :

¢ Obtain direct alpha and beta/gamma measurements by performing 1 minute PAT using the NE
Electra with DP6 Probe or Bicron A-100.

¢ Neglect background when calculating alpha and beta/gamma activity.
e RCT shall annotate each survey conducted on each page (front and continuation sheets) with a
unique Survey Number acquired by the RCT from a Survey Log located in B788.

¢ Record actual instrument readings for direct counts and smears.

¢ Document results on “788 Cluster Radiological Contamination Survey Form.” This form is
equivalent to RSFORMS-07.02-01.

e Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and
forward to Radiological Engineering, T891-C.

Michalene Rodriguez

Prepared by: print_Radiological Engineer sign te /2-/0-96
Reviewed by: print_ M\ sign J date 13- WM-97

v L .
Approved by print 2_57)4@/2‘”“9 Slgﬂ 'm date /2//%(

Each section of this form mav be enlareed. or continuation pages added as reaquired. SCO-CHAR-98-418




RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO

Characterization Survey Unit ID SCO-788-01-WI

Summary of Data

Page 2 of 2

Alpha contamination 5.0 3.0 4.5 5.5
Plutonium

Enriched uranium

Natural or depleted uranium

Beta/gamma 162.0 160.0 25.6 165.2

Alpha contamination

70.0

66.0

37.7

74.7

Plutonium contamination

Enriched uranium

Natural or depleted uranium

Beta/gamma contamination 1154.9 1174.5 214.3 1181.1
Attach copies of survey forms and sampling data.

Analysis of Results

SCOI _XX SCOHO____  Subdivide and resample

Comments:

Prepared by Rad Eng  print_Michalene Rodriguez sign date //5/%%
Reviewed by Rad Eng print_Jelo M, sign=7+ date (-5- 7

2 ' A
Approved by print S mgeevies sign’ 4 7%

Logbook Control Number SCO-CHAR-98-418



SCO Statistical Analysis SCO-788-01-Wi

Survey Unit: SCO-788-01-WI | | |
Description: Interior North, South, East, and West Walls of Building 788
Isotopic Mixture: | Americium-241  |Plutonium 239/240
ty;2 (vears): 432.2 years 24,065 years
Max. Removable
Activity (o) Max. Total Activity
(dpm/100cm?) | (o) (dpm/100cm?)
SCO I Limit - 2.20E+03 1.00E+06
SCO Il Limit - 2.20E+05 1.00E+06
fTaX. Removanie
Activity (B/y) Max. Total Activi
(dpm/100cm?) L(B/y) (dpm/100cm®
SCO | Limit 2.20E+04 2.20E+08
SCO Il Limit 2.20E+06 4.40E+09
Removable o Removable By
Activity Total oo Activity Activity Total §/y Activity
Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
1 0 90 180 1350
2 9 66 184 ' 1440
3 9 102 200 1352
4 3 144 152 1549
§ 6 78 136 1338
6 3 72 204 1326
7 6 90 164 1305
8 3 54 136 1305
9 3 90 184 - 1365
10 3 72 168 1419
111 3 90 176 1554
112 9 102 176 1347
13 0 60 184 1454
14 15 54 128 1374
16 9 102 160 1419
16 9 54 188 1269
17 0 114 154 1563
18 0 78 168 1877
19 3 54 116 1143
20 0 30 168 1152
21 6 12 184 1200
22 0 30 144 1245
23 3 6 ~_ 160 1053
24 3 30 200 1071
25 6 30 156 1041
26 0 30 156 1131
27 3 42 128 1023
28 0 6 176 1032

Page 1 of §



SCO Statistical Analysis SCO-788-01-WI

29 0 60 192 1221
30 0 54 164 1272
31 0 60 156 1248
32 0 30 156 1311
33 3 60 164 1272
34 0 6 104 1311
35 3 48 136 1110
36 3 90 140 1200
37 0 60 156 1257
38 3 36 124 1173
39 0 36 152 1243
40 3 54 116 1224
41 15 120 160 1215
42 0 66 160 945
43 0 121 164 1137
44 6 180 184 1248
45 9 66 144 900
46 6 96 140 1020
47 3 42 168 948
48 3 114 148 969
49 6 90 136 951
50 3 132 212 978
51 12 150 188 1188
52 9 174 156 - 1425
63 0 96 168 1335
54 12 168 192 978
85 3] 60 156 990
56 12 132 184 807
57 3 54 132 1017
58 12 78 164 777
59 12 78 196 1134
60 9 48 124 888
61 3 234 158 1254
62 9 84 172 1020
63 6 66 192 1062
64 0 66 208 999
65 6 66 168 1098
66 0 66 164 789
67 6 60 172 1131
68 0 72 144 1020
69 3 60 176 1155
70 15 42 180 945
71 3 36 152 846
72 15 72 136 1077
73 6 90 160 1350
74 3 90 92 1212
75 12 54 176 1305
76 12 54 176 1095
77 9 72 196 1005
78 9 78 164 1218
79 9 78 188 1404

Page 2 of 5



SCO Statistical Analysis SCO-788-01-WI -

80 15 132 180 1212
81 15 84 184 1392
82 12 132 168 1212
83 15 86 204 1314
84 9 72 120 1359
85 9 78 196 1416
86 3 66 196 1218
87 15 42 106 1410
88 6 42 148] 1260
89 3 84 152 1551
90 9 30 200 1119
91 3 60 196 1440
92 15 72 264 1176
93 3 120 172 1074
94 9 126 180 1071
95 9 84| 196 1086
96 9 72 152 1293
97 9 66 192 1098
98 18 42 188 1314
99 6 30 184 207
100 0 150 148 1029
101 6 156 200 1065
102 3 66 136 963
103 0 72 142 960
104 o 42 196 984
105 0 42 140 - 645
106 0 24 148 891
107 3 24 176 903
108 6 54 144 840
109 0 24 168 ' 921
110 12 54 128 903
111 0 78 152 807
112 0 48 152 792
113 6 42 120 963
114 3 72 188 330
115 0 36 156 ' 600
116 12 48 176 987
117 3 72 200 654
118 6 84 132 1005
119 3 48 180 1104
120 ) 60 188 1038
121 0 42 100 930
122 6 54 172 1059
123 3 66 144 948
124 6 54 136 1059
125 3 66 144 1326
126 3 60 112 1068
127 0 54 180 1077
128 3 102 132 1128
129 3 48 124 1193
130 3 48 152 1188
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SCO Statistical Analysis

SCO-788-01-WI

131 3 18 152 1194
132 0 42 144 1167
133 0 30 164 1080
134 3 60 152 1074
135 3 20 184 927
136 3 66 168 1011
137 0 60 160 1227
138 6 78 132 1047
139 3 12 148 693
140 3 114 156 1080
141 0 54 160 1041
142 3 54 124 1164
143 0 72 136 1095
144 9 30 152 1059
145 9 84 172 1176
146 0 60 164 1098
147 12 66 160 1371
148 3 66 224 1023
149 9 90 152 1116
150 3 78 132 1218
151 3 78 144 1143
152 6 72 188 1206
153 3 24 188 1242
154 9 60 168 1242
1565 3 42 196 1437
156 0 90 160 1263
157 12 54 152 1422
158 6 78 144 1422
159 3 54 144 1299
160 9 42 164 1329
161 6 66 180 1527
162 3 72 136 1275
]163 0 54 128 1239
(164 12 60 200 1302
165 3 54 160 1410
166 3 78 160 1233
167 0 66 192 1488
168 6 102 118 1278
169 3 54 144 1356
170 15 66 128 1314
171 6 216 152 1206
172 0 90 144 1173
173 6 24 176 1308
174 3 96 156 1068
175 3 36 128 1242
176 3 60 176 1119
177 3 36 160 1242
178 0 48 148 1299
179 3 42 140 1500
180 9 54 164 1299
181 6 48 188 1341
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SCO Statistical Analysis SCO-788-01-WI

182 9 234 156 1644
Size 182 182 182 182
Max. 18 234 264 1644
Mean 4.96 70.03| - 162.03 1154.86
Median 3 66 160 1174.5
Std. Deviation 4.46 37.711 25.60 214.32
UCL95 5.51 74.65 165.17 1181.13
RSP 09.05 SCO Tests:
o Contamination
Max. removable < SCO | removable_l'iLmIt: Yes
Max. total < SCO | total limit: Yes
Median removable < 50% SCO | removable limit: Yes
Median total < 50% SCO | total limit: Yes
Max. removable < SCO |l removable limit: Yes
I Max. total < SCO II total limit: Yes
Median removable < 50% SCO Il removable limit: Yes
Median total < 50% SCO | total limit: Yes
B/y Contamination
[Max. removable < SCO | removable limit: Yes
| Max. total < SCO | total limit: Yes
Median removable < 50% SCO | removable limit:] Yes
Median total < 50% SCO | total limit: Yes
Max. removable < SCO Il removable limit: Yes
| Max, total < SCO Ii total limit: Yes
Median removable < 50% SCO [l removable limit: Yes
| Median total < 50% SCO | total limit: Yes

Page 5 of
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RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SCO-788-02-RI Page 1 of 3

Description of Characterization Survey Unit Isotopic information
WGPu[ ] Enriched U l:__] Depleted U _l:l Natural U[_] Other [X] (see comment section)

Contents of Characterization Survey Unit:

Roof (ceiling) - Interior

Location: Building 788

Survey Plan:

Collect measurements from accessible surfaces as specified in the table below:

Removable and direct surveys are performed by RCTs.

Sampling is the responsibility of the customer.

If sampling is specified, the removable survey does not need to be in the same location as the sample.
Return the results of all measurements to Radiological Engineering, T891C, for evaluation.

Swipes for Removable | Direct Measurements Samples Collected from
Contamination Made with a Survey Meter | Surfaces and Analyzed by a Lab

e

L]

KA s
Beta/Gamma 40 (minimum) removable Rfy 40 (minimum) total By direct
Measurements swipes at locations selected by | measurements at locations selected

an RCT. by an RCT.
Note. The sum of direct measurements and samples should be 2> 30. A typical survey plan calls for 30 direct measurements and
zero samples. If high levels of contamination are expected below non-factory original coatings, the number of samples would

increase.

Survey Plan Comments and Special Instructions

e Radionuclides of concemn are Americium-241 and Plutonium-239. Isotopic mixture is
approximately 76% Am-241 and 23% Pu-239/240.

e Obtain direct alpha and beta/gamma measurements by performing 1 minute PAT using the NE
Electra with DP6 Probe or Bicron A-100 or applicable instrumentation.

¢ Neglect background when calculating alpha and beta/gamma activity.
e RCT shall annotate each survey conducted on each page (front and continuation sheets) with a
unique Survey Number acquired by the RCT from a Survey Log located in B788.

e Record actual instrument readings for direct counts and smears.

» Document results on “788 Cluster Radiological Contamination Survey Form.” This form is
equivalent to RSFORMS-07.02-01.

* Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and
forward to Radiological Engineering, T891-C.

Michalene Rodriguez
Prepared by: print_Radiological Engineer sign

date /2-/0-§4F

date 14- (4-9%

date 7 2//5292

Each section of this form may be enlarged, or continuation pages added, as required. SCO-CHAR-98-418

Reviewed by: print_Joh AL sig

Approved by: print_ & $5¥ 52045 sign




Summary of Da

RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SCO-788-02-RI

Page 2 of 2

Alpha contamination 8.4 9.0 6.6 10.0
Plutonium |

Enriched uranium

Natural or depleted uranium

Beta/gamma 175.7 176.0 32.6 183.2

Alpha contamination

76.7

58.0

94.7

Plutonium contamination

Enriched uranium

Natural or depleted uranium

Beta/gamma contamination

1284.4

1321.5

248.4

1342.1

Attach copies of survey forms and sampling data.

Analysis of Results

SCOI _XX Sscon Subdivide and resample

Comments:

Reviewed by Rad Eng print_ Toh, M (.

Approved by

print

E 3 7Y 2 2e0/c3

si ‘
sign& )

Logbook Control Number SCO-CHAR-98-418



SCO Statistical Analysis

SCO-788-02-RI

Survey Unit: SCO-788-02-RI | l
Description: Roof (ceiling) - Interior
Isotopic Mixture: | Americium-241  |Plutonium 239/240
ty (years): 432.2 years 24,065 years
Max. Removable
Activity ()  [Max. Total Activi

(dpm/100cm?) | (=) (dpm/100cm?)
SCO I Limit 2.20E+03 1.00E+06
SCO Ii Limit 2.20E+05 1.00E+06

TAX. Removanie

Activity (B/y) Max. Total Activity]

(dpm/100cm®  |(By) (dpm/100cm?®
SCO I Limit 2.20E+04 2.20E+08
SCO Il Limit 2.20E+06 4.40E+09

Removable o Removable B/y

Activity Total a Activity Activity Total By Activity

Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm®)
1 0 6 156 1275
2 6 36 140 1347
3 9 12 129 1368
4 3 60 132 1065
5 9 42 204 1473
6 0 36 164 1374
7 6 63 172 1050
8 0 42 124 1272
9 9 56 180 1149
10 ] 48 185 1491
11 3 60 136 921
12 3 30 168 1044
13 15 66 148 948
14 18 42 168 1347
16 6 90 188 1257
16 0 12 188 1053
17 3 60 145 780
18 9 222 112 078
19 0 30 156 1011
20 0 30 132 1251
21 0 24 112 1224
22 9 72 152 1155
23 9 138 134 2280
24 9 42 180 843
25 9 120 204 1080
26 12 90 176 1137
27 18 18 168 1449
28 3 18 192 1383

Page 1 of 3
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SCO Statistical Analysis $CO-788-02-RI

29 9 42 160 1137
30 21 66 164 1308
31 12 384 196 1548
32 15 162 200 1350
33 27 a8 220 1446
34 3 90 152 1278
35 6 24 168 1461
36 9 192 184 1392
37 9 18 188 1011
38 0 66 196 1335
39 15 264 232 1344
40 9 12 196 1392
41 21 78 216 1515
42 9 42 172 : 1359
43 9 258 180 1644
44 18 48 240 1377
45 12 60 176 1296
46 9 252 205 1692
47 6 60 188 1521
438 21 84 216 1359
49 3 78 272 1413
50 15 90 180 948
51 3 18 176 1230
52 0 0 212 1428
Size ' 52 52 52 52
Max. 27 384 272 2280
Mean 8.42 76.71f 175.65 1284.40
Median 9 58 176 1321.5
Std. Deviation 6.59 77.55| 32.62 248.37
UCL95 9.95 94.73 183.23 1342.11
RSP 09.05 SCO Tests:
o Contamination
Max. removable < SCO | removable limit: Yes
Max. total < SCO | total limit; Yes
Median removable < 50% SCO | removable limit: Yes
Median total < 50% SCO | total limit: Yes
Max. removable < SCO Il removable limit: Yes
| Max. total < SCO Il total limit: Yes
Median removable < 50% SCO Il removable limit: - Yes
Median total < 50% SCO | total limit; Yes
B/y Contamination
Max. removable < SCO | removable limit: Yes
Max. total < SCO I total limit: Yes
Median removable < 50% SCO | removable limit: Yes

Page 2 of 3
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SCO Statistical Analysis . SCO-788-02RI
Median total < 50% SCO | total limit: Yes
Max. removable < SCO Il removable limit: Yes
[ Max. total < SCO |l total limit: Yes
Median removable < 50% SCO Il removable limit: Yes
| Median total < 50% SCO | total limit: Yes

Page 3 of 3
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RSFORM-09.05-01 -

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SCQ-788-03-CCR Page 1 of 2

Description of Characterization Survey Unit Isotopic information
WG Pu | I Enriched U [ ] Depleted U ] 1 L—_] Natural U[ ] Other E (see comment section)

Contents of Characterization Survey Unit:

Contamination Control Room - to include vent exhaust (referenced in past as Permacon)

Location: Inside Building 788

Survey Plan

Collect measurements from accessible surfaces as specified in the table below.

Removable and direct surveys are performed by RCTs.

Sampling is the responsibility of the customer.

If sampling is specified, the removable survey does not need to be in the same location as the sample. Return

the results of all measurements to Radiological Engineering, T891C, for evaluation.
Swipes for Removable | Direct Measurements Samples Collected from

Beta/Gamma
Measurements

Note. The sum of direct measurements and samples should be 2 30. A typical survey plan calls for 30 direct measurements and
zero samples. If high levels of contamination are expected below non-factory original coatings, the number of samples would
increase.

Survey Plan Commeuts and Special Instructions
Note: RWP Required For Entry
e Radionuclides of concern are Americium-241 and Plutonium-239. Isotoplc nuxture is approximately 76%

Am-241 and 23% Pu-239/240.

e  Obtain direct alpha and beta/gamma measurements by performing 1 minute PAT using the NE Electra
with DP6 Probe or Bicron A-100 or applicable instrumentation.

¢ Neglect background when calculating alpha and beta/gamma activity.
¢ RCT shall annotate each survey conducted on each page (front and continuation sheets) with a unique
Survey Number acquired by the RCT from a Survey Log located in B788.

¢ Record actual instrument readings for direct counts, and smears.

¢ Document results on “788 Cluster Radiological Contamination Survey Form.” This form is equivalent to
RSFORMS-07.02-01.

e  Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and forward to
Radiological Engineering, T891-C.

Michalene Rodriguez
Prepared by: print_Radiological Engineer

Reviewed by: print_ To W~ R\ date _1147¢§
Approved by: print__ & sit2r260/2 4 é//f/ 7

Each section of this form may be enlarged, or continuation pages added, as required. SCO-CHAR-98-418

date /2 -/0-58




Summary of Data

RSFORM-09.05-01

RADIOLOGICAL CHARACYERIZATION FOR SCO
Characterization Survey Unit ID SCQ-788-03-CCR

Page 2 of 2

Alpha mntam@ation 8.1 3.0 19.1 13.3
Plutonium

Enriched uranium

Natural or depleted uranium

Beta/gamma 158.0 156.0 26.0 165.0

Alpha contamination 99.7 57.0 110.5 129.1
Plutonium contamination

Enriched uranium

Natural or depleted uranium

Beta/gamma contamination 1122.6 1092.0 225.3 1182.6

Attach copies of survey forms and sampling data.

Analysis of Results

"SCOI _XX _scon Subdivide and resample

Comments:

Reviewed by Rad Eng print T~ WM\
print__S < A 2kLS

Approved by

date_ /¥ / 77

date V-S-34

date 7/ /%7

Légbook Control Number SCO-CHAR-98-418



SCO Statistical Analysis SCO-788-03-CCR

Survey Unit: SCO-788-03-CCR | |
Description: Contamination Control Room
Isotopic Mixture: | Americium-241  |Plutonium 239/240
ty2 (years): 432.2 years 24,065 years
Max. Removable
Activity ()  JMax. Total Activity}

(dpm/100cm?) | () (dpm/100cm?)
SCO I Limit 2.20E+03 1.00E+06
SCO Il Limit 2.20E+05 1.00E+06

Activity (p/y) Max. Total Activi

(dpm/100cm?)  |(B/y) (dpm/100cm?
SCO I Limit 2.20E+04 2.20E+08
SCO Il Limit 2.20E+06 4.40E+09

Removable o Rémovable By

Activity Total « Activity -Activity Total p/y Activity

Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
1 0 72 172 1110
2 2 96 104 1266
3 2 108 168 1176
4 12 132 192 1218
5 15 216 140 1200
6 12| 54 164 1164
7 6 154 176 1089
8 0 120 136 993
9 0 84 128 1095
10 3 48 192 939
1 3 672 156 1134
12 6 54 132 990
13 0 60 204 1062
14 0 54 192 966
15 2 48 176 1089
16 0 48 120 1044
17 15 48 108 1014
18 44 228 136 1332
19 6 42 168 1014
20 9 48 144 1002
21 15 138 144 1041
22 3 54 152 1146
23 0 24 152 1203
24 3 84 184 1059
25 0 54 164 1089
26 3 48 172 1116
27 3 36 152 1503
28 6 48 180 1449

Page 1 of 2



SCO Statistical Analysis

SCO—788-03-CCR

| Median total < 50% SCO | total limit:

29 12 54 156 1584
30 9 24 124 1383
31 114 120 184 326
32 6 96 184 861
33 228 1740
34 0 96 112 1047
35 3 60 200 1143
36 0 30 172 1026
37 0 264 156 1248
38 0 24 136 1191
39 0 48 152 963
40 3 72 176 888
Size 39 40 39 40
Max. 114 672 204 1740
Mean 8.13 99.70 157.95 1122.58
Median 3 57 156 1092
Std. Deviation 19.12 110.46 26,02 225.28
UCL95 13.29 129.13 164.97 1182.59
RSP 09.05 SCO Tests:
a Contamination
Max. removable < SCO | removable limit: Yes
Max. total < SCO [ total limit: Yes
Median removable < 50% SCO | removable limit: Yes
Median total < 50% SCO | total limit: Yes
Max, removable < SCO Il removable limit: Yes
l Max. total < SCO Il total limit: Yes
Median removable < 50% SCO [l removable limit: Yes
Median total < 50% SCO | total limit: Yes
B/y Contamination
[Max. removable < SCO | removable limit: Yes
I Max. total < SCO | total limit: Yes
Median removable < 50% SCO | removable limit: Yes
Median total < 50% SCO | total limit: Yes
Max. removable < SCO |l removable limit: Yes
| Max. total < SCO Il total limit: Yes
Median removable < 50% SCO Il removable limit: Yes
Yes

Page 2 of 2
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RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO (REV 1)
Characterization Survey Unit ID SCQ-308A-01-WE Page 1 of 2

Description of Characterization Survey Unit Isotopic information
WG Pu[] Enriched U[T] Depleted U[] Natural U[] Other [X] (see comment section)
Contents of Characterization Survey Unit:
North, South, West, and East Exterior Walls of Building 308A aka Pump House
Location: North side between A & B ponds

Survey Plan

Collect measurements from accessible surfaces as specified in the table below.
Removable and direct surveys are performed by RCTs.

Sampling is the responsibility of the customer.

If sampling is specified, the removable survey does not need to be in the same location as the sample.
_Return the results of all measurements to Radiological Engineering, T891C, for evaluation.
Swipes for Removable | Direct Measurements Samples Collected from

Beta/Gamma
Measurements

" Note. The sum of direct measurements and samples should be 2 30, A typical survey plan calls for 30 direct measurements and
zero samples. If high lévels of contamination are expected below non-factory origiml coatings, the number of samples would
increase,

Survey Plan Commeats and Special Instructions

» Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is
approximately 76% Am-241 and 23% Pu-239/240.

¢ Qbtain direct alpha and beta/gamma measurements by performing 1 minute PAT using the NE
Electra with DP6 Probe or Bicron A-100 or appropriate instrumentation.

e Neglect background when calculating alpha and beta/gamma activity.
¢ RCT shall annotate each survey conducted on each page (front and continuation sheets) with a
unique Survey Number acquired by the RCT from a Survey Log located in B788.

¢ Record actual instrument readings for direct counts, and smears.

¢ Document results on “788 Cluster Radiological Contamination Survey Form.” This form is
equivalent to RSFORMS-07.02-01.

e Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and
forward to Radiological Engineering, T891-C.

Michalene Rodriguez _ '
Prepared by: print_Radiological Engineer sign date_/2/0- 9§

Reviewed by: print__F\w, o\ sign __ date 13- 11-% §

U7 P
Approved by: print st panes signm date ﬂ/’% ¢

Each section of this form may be enlarged, or continuation pages added, as required. SCO-CHAR-98-418




RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SC0O-308A-01-WE Page 2 of 2

Summary of Data

Alpha contamination 1.4 0.0 2.3 2.0
Plutonium

Enriched uranium

Natural or depleted uranium
Beta/gamma 206.1 208.0 17.5 2108

Alpha contamination
Plutonium contamination
Enriched uranium
Natural or depleted uranium
Beta/gamma contamination 1609.2 1545.0 191.8 16603
Attach copies of survey forms and sampling data.
Analysis of Results
SCOI _XX SCOI___ Subdivide and resample
Comments:

ichrléwe .
Prepared by Rad Eng  print_Rpor,cué 2 sign Lo soii date /2/2//7y
Reviewed by Rad Eng print_Jsh, 7 M. rr sign™ oA, o< date_ 1>/ 21197
Approved by print  S3pd3icenes sign ) date /J/J/i '

Logbook Control Number SCO-CHAR-98-418




SCO Statistical Analysis

SCO-308A-01-WE

SCO-308A-01-WE | l

Survey Unit:
Description: Exterior Walls of Building 308 Pump House
Isotopic Mixture: | Americium-241  |Plutonium 239/240
ti (years): 432.2 years 24,065 years
Max. Removable
Activity (a) Max. Total Activi

(dpm/100cm®) | () (dpm/100cm?)
SCO | Limit 2.20E+03 1.00E+06
SCO Il Limit 2.20E+05 1,00E+06

“WaY. ReMmovanie

Activity (B/y)  |Max. Total Activ

(dpm/100cm?)  (psy) (dpm/100cm?
SCO I Limit 2.20E+04 2.20E+08
SCO 1l Limit 2.20E+06 4.40E+09

Removable o Remiovable B/y

Activity Total o Activity Activity Total p/y Activity

Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm®)
1 0 450 208 1491
2 0 552 180 1470
3 9 462 220 1383
4 0 504 192 1458
3 0 558 224 1518
6 6 432 168 1530
7 0 390 188 1563
8 3 414 176 1536
9 3 468 196 1516
10 0 516 220 1491
11 0 1476 224 2118
12 0 1518 208 1902
13 0 1008 192 1881
14 (] 1428 196 2010
15 3 1038 208 1905
16 6 690 224 1680
17 0 1212 232 1803
18 0 1014 208 1641
19 0 1032 192 1836
20 0 954 220 1416
21 3 516 220 1347
22 0 870 208 1491
23 3 882 192 1533
24 0 1002 232 1530
25 0 594 224 1458
26 0 978 208 1554
27 0 966 192 1683
28 0 912 176 1566

Page 1 of 2




SCO Statistical Analysis SCO-308A-01-WE

29 0 888 196 1494
30 3 990 220 1734
31 3 558 188 1566
32 0 528 192 1593
33 6 438 224 1701
34 0 222 208 1533
35 0 180 236 1815
36 3 156 220 1356
37 0 204 196 1323
38 3 192 192 1404
39 0 252 224 1650
40 0 474 220 1890
Size 40 40 40 40
Max. 9 1518 236 2118
Mean 1.35 697.95 206.10 1809.23
Median 0 558 208 1545
Std. Deviation 2.25 367.34 17.49 191.84
UCL95 1.95 795.81 210,76 1660.33
RSP 09.05 SCO Tests:
o Contamination
~|Max. removable < SCO | removable limit: Yes
| Max. total < SCO | total fimit: Yes
Median removable < 50% SCO [ removable limit: Yes
Median total < 50% SCO | total limit; Yes
Max. removable < SCO || removable imit; Yes
L Max. total < SCO |i total limit: Yes
Median removable < 50% SCO 1l removabie limit; Yes
Median total < 50% SCO 1 total limit: Yes
f/y Contamination
TMax. removable < SCO | removable imit: Yes
| Max. total < SCO | total limit: Yes
Median removable < 50% SCO | removable limit; Yes
Median total < 50% SCO | total limit: Yes
Max. removable < SCO Il removable limit: Yes
] Max. total < SCO |l total limit: Yes
Median removable < 50% SCO |l removable limit: Yes
~ | Median total < 50% SCO [ total limit: Yes

Page 2 of 2



( Pump House: Removable Alpha
(Note: Drawing not o scale. All dimensions are approximate. )
Approximate Locations of Removable Alpha Samples

. 0 - 20 dpmV100 cm¥2 (Removable Alpha)
A > 20 dpm/100 cn¥'2 (Removable Alpha)
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Pump House: Removable Beta/Gamma

(Note: Drawing not to scale. All dimensions are approximate.)
Approximate Locations of Removable Beta/Gamma Samples
0 - 1000 dpmy100 cm*2 (Removable B/G)
> 1000 dpnv100 cm™2 (Removable B/G)
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(Note: Drawing not to scale. All dimensions are approximate. )
Approximate Locations of Total Alpha Samples

° 0- 100 dpmy100 cm*2 (Total Alpha)
A > 100 dpnv100 cn*2 (Total Alpha)
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RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO

Characterization Survey Unit ID SCQ-EQU-01-PMCM
Page 1 of 2

Description of Characterization Survey Unit Isotopic information
WGPu[] Enriched U[] Depleted U[_] Natural U[] Other [} (see comment section)

Contents of Characterization Survey Unit:
Pug Mill and Cement Mixer
Location: Pug Mill — South of the Clarifier Tank,
Cement Mixer - between Building 788 (west) and Solar Pond 207C
Survey Plan
See attached Technical Basis Document 00119,
Sampling is the responsibility of the customer.
If sampling is specified, the removable survey does not need to be in the same location as the sample.
Return the results of all measurements to Radiological Engineering, T891C, for evaluation.

Swipes for Removable | Direct Measurements Samples Collected from
Contamination _ Made with a Survey Meter | Surfaces and Analyzed by a Lab

Beta/Gamma
Measurements

Note. The sum of direct measurements and samples should be 2 30, A typical survey plan calls for 30 direct measurements and
zero samples. If high levels of contamination are expected below non-factory original coatings, the mumber of samples would
increase.

Survey Plan Comments and Special Instructions

e Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is
approximately 76% Am-241 and 23% Pu-239/240.

¢ Radiological Work Permit required before entry.

Michalene Rodriguez / ! / ‘
Prepared by: print Radiological Engineer sign Mgz, date /G g
Reviewed by: print_Tok~ ™AW, sig ‘ . > ——date /-6~ 91

Approved by: print &SP apays sign A il date // ‘{/7/9
Each section of this form may be enlarged, or continuation pages es added, as required.  Logbook Cantrol Number SCO-98-418




RSFORM-09.05-01

RADIOLOGICAL CHARACTERIZATION FOR SCO
Characterization Survey Unit ID SCO-EQU-01-PMCM Page 2 of 2

Summary of Data

Alpha contamination See Note' N/A N/A N/A

Plutonium

Enriched uranium

Natural or depleted uranium
Beta/gamma See Note' N/A N/A N/A

Alpha contamination 212,500? N/A N/A N/A

Plutonium contamination
Enriched uranium

1 Natural or depleted uranium
Beta/gamma contamination 27,800 N/A N/A N/A
Attach copies of survey forms and sampling data.

Analysis of Results '

SCOI _XX SCOI____ Subdivide and resample

Comments:

' Areas are inaccessible.
?Total (fixed and removable) measurements were not obtained due to inaccessible areas and hazards

associated with entry into the Pug Mill and Cement Mixer i.e., confined space entry. An estimate of
the total contamination present will be based on Technical Basis Document-00119

(See Attachment).
date_(/o/57_

Prepared by Rad Eng  print_Michalene Rodriguez sign _/ /.
Reviewed by Rad Eng print_ “J\\.. {\/\.\\d sign date \-4-34
date_//¢/95

Approved by print_Scpa3200"S sign___/
Logbook Control Number SCO-CHAR-98-418

e



The Estimation of Total Surface Contamination Levels Utilizing
Analytical Data Obtained From Analysis of Clarifier Sludge Material.,

January 5, 1999
Technical Basis Document-00119

2/ ) |
(It 1 o Lo

Written By: Michalene Rodriguez Signat{re J U Date
Radiological Engineer ’
[ P> [ 16 [T
Reviewed By: John J, Miller Signature Date
Radiological Engineer
%W | S5
Approved By: H. Bates Estabrooks Signature Date

Radiological Engineering Manager



The Estimation of Total Surface Contamination Lovels Utilizing
Analytical Data Obiained From Analysis of Clarifier Sudge Material

TBD00119 Page 2 of 4

Purpose
The purpose of this document is to provide a technical basis for the methodology in

applying analytical data obtained from the clarifier sludge material as an estimation of
total surface contamination. This method will be applicable to various items with
unsurveyable or inaccessible areas located in the vicinity of Building 788 and the Solar

Evaporation Ponds (SEP).

Background

The Solar Evaporation Ponds, also known as the “high nitrate ponds,” were used
primarily for the disposal of low-level radioactive wastes contaminated with high
concentrations of nitrate and for difficult to treat wastes. Solar pond clean-up activities
began in the mid-1980’s and was a response action to the presence of waste materials in
the solar ponds and the presence of contamination in nearby soils, groundwater, and
surface water. In 1985, Building 788, Trailer 788A, the 207A Clarifier Tank, and various
ancillary equipment (Pug Mill, cement mixer) were constructed as part of the treatment
process to convert pond sludge into pondcrete, which is a mixture of SEP sludge and

Portland cement.

In 1989, the last of the process waste sludge was removed from Pond 207A and pumped
into the open top clarifier tank. Clarifier operations were halted shortly thereafter leaving
approximately 16,500 gallons of waste sludge and water in the 30,000 gallon capacity
clarifier tank.

In 1992 and 1995 two laboratory analyses were conducted to determine and estimate the
radionuclides and associated activities in the waste sludge. The first study in 1992, was
from Brown and Root, Inc. The analysis revealed approximately 3400-6600 pCi/g gross
alpha and 540-860 pCi/g gross beta activity in the sludge waste (Attachment I). The
second study performed in 1995, from Halliburton NUS Corporation, estimated the
sludge contained 13,000 pCi/g of Americium-241, 3,900 pCi/g of Plutonium-239/240 and
89 pCi/g of Plutonium-238 (Attachment II).

A letter dated January 7, 1998 to S.M. Nesta from C.A. Patnoe, K-H Air Quality
Management, states the “Brown and Root analysis is the most accurate and representative
analysis of the sludge and water contained in the tank.” (Attachment IIT).

In 1998, the remaining sludge held in the Clarifier Tank was successfully removed. The
mission today is the Decontamination and Decommissioning (D&D) of the Building 788
Cluster by June 30, 1999. This action will satisfy one of the requirements of Order on
Consent 97-08-21-01 that has been agreed to by Kaiser-Hill. The general cleanup,
removal and packaging of waste and equipment from the SEPs will supplement this
action.



The Estimation of Total Surface Contamination Levels Utilizing
Analytical Dats Obtained From Analysis of Clarifier Studge Material

TBD-00119 Page 3 of 4

Technical Discussion
The waste generated from the D&D of the Building 788 Cluster will be disposed of as

low-level waste, low-level mixed waste, or free released. The majority of the waste will
be sent as low-level waste to a recycle metal melt facility and will be shipped, per
Department of Transportation, as Surface Contaminated Objects (SCO). The low-level
mixed waste will be sent to Envirocare or NTS and will be shipped as Low Specific
Activity Waste. Few items from the D&D process will be free released. Items such as
desks, chairs, lockers, and cabinets, located inside Building 788 and T788A will be free
released upon survey results.

To demonstrate compliance with Radiological Safety Practice PRO-267-RSP-09.05,
Radiological Characterization For Surface Contaminated Objects, DOT shipping
regulations, and disposal site waste acceptance criteria, characterization surveys were
conducted. The surveys were performed on the interior and exterior walls, roof top, and
ceiling of Building 788, Contamination Control Room (located inside Building 788),
interior surface of the clarifier tank (removable only), catwalk, and exterior walls of the
308A Pump House.

Certain items and materials such as the Pug Mill, Cement Mixer, Clarifier Tank (total)
and wooden surfaces were not surveyed due to the items being inaccessible, posing a
hazard, or composed of unsurveyable material. The intention to characterize these items
is to apply the analytical data, taken from the sludge waste, from Brown and Root, Inc.,
as an estimate of total surface contamination for these items. The methodology imposed
is shown below:

Alpha Parameters:

Description Amount
Activity. 6600 pCi/g
Density of Sludge (from Halliburton NUS | 1.45 g/cm’
Report)
Thickness of Residual Sludge Remaining | 0.1 cm
on Surfaces (assumed)

Conversion Factor 1 Ci=2.22E10“dpm
Activity (dpm/100 cm?) = [6600 pCi/g] [1.45 g/cm®] [0.1 cm] =

[9.57E10™"° Ci/em?] [2.22E10" dpm] [ 100 cm?] ~ 212,500 dpm/100 cm’



The Estimation of Total Surface Contamination Levels Utilizing
Analytical Data Obtained From Analysis of Clarifier Sludge Material

TBD-00119 : Page 40f4

Beta Parameters:

Description Amount
Activity 860 pCi/g
Density of Sludge (from Halliburton NUS | 1.45 g/cm®
Report)

Thickness of Residual Sludge Remaining | 0.1 cm
on Surfaces (assumed)
Conversion Factor 1 Ci=2.22E10"* dpm

Activity (dpm/100 cm®) = [860 pCi/g] [1.45 g/em’] [0.1 cm] =

[1.25E10™° Cifem?] [2.22E10" dpm] [ 100 cm?] ~ 27,800 dpm/100 cm”

Conclusions

The upper SCO I limit as specified in Table I of RSP-09.05 is 1,000,000 dpm/cm?® for
fixed Plutonium/Americium on inac¢cessible areas. Based on this information, items
coming from the SEP area with inaccessible areas, i.e., Pug Mill, cement mixer, meet the
definition of SCO I and will be assigned the above calculated activities.

References

PRO-267-RSP-09.05, Rev. 1, Radiological Characterization for Surface Contaminated
Objects, November, 98.
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Safety Analysis For Clarifier To RCRA Stable Project, Nuclear Safety Technical Report,
Revision 0, NSTR-017-97, Rocky Mountain Remediation Services, LLC, December,
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Integrated Safety Management Plan For The Clarifier To RCRA Closure Project,
Revision 0, RFE/RMRS-98-213UN, Rocky Mountain Remediation Services, LLC, May,

1998.
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.| Brown & Root, Inc. @D | i

STANDARD PROCESS DATA SHEETS

000-020-00-001

AP AT ™t 06/04/92 |PaceE 46 oF 97
MEAN @
ANALYSIS UNITS RANGE CONCENTRATION
Cyanide-Amenable ng/kg NA NA
Cyanide-Total mg/kg 21-190 87
Gross Alpha pCi/g 3400-6600 5250
Gross Beta pCi/g 540-860 695
- Moisture-Gravimetric % 33.1-72.5 60.6¢
Moisture-Karl Fisher % NA NA
pPH units 9.7-9.8 9.75
Specific Gravity - NA NA
Swell Test % 10 10
TOC (Total Organic ng/kg 3500~-6400 5175
Carbon)
Chloride ® mg/1 160-180 168
Nitrate ® mg/1 410-450 430
% Recovery of Solids ® % 18.0-22.2 21
Phosphorus, Total - omg/l 33-52 46
Sulfate ® mg/1 21.0-280 243
TDS (Total Dissolved rng/l 4600-5400 4950
Solids) ®°
Total Solids % 27.5-66.9 39.4
Inorganics
Arsenic mg/kg 13.5-21.9 12
Barium mg/kg 94.8-217 183
Boron mg/kg 420-1380 930
Cadmium ng/kg 2010-4660 3660
Chromium mg/kg 1180-3190 2480
Lead ng/kg 83-191 161
Magnesium mg/kg 10,400-24,200 20,500
Mercury ng/Kg 5-14 9
Nickel ng/kg 339-902 700
Potassium ng/kg 28,700-67,900 56,500
Selenium ng/kg ND ND
Silver mng/kg 64.6-166 134.9
Sodium ng/kg 39,200-96,300 78,900
06/04/92

0427CE



ATTACHMENT II TBD 00119

&5 Hallih S
= urfon NUS 5350 Campbells Run Road
174 CO RPO RATIO N Pittsburgh, Pennsylvanis 15205
TEL: (412) 7472500
FAX: (412) 747-255¢9
Hay 05, 1995
Report No.: 00025501

LABORATORY ANALYSIS REPORT

CLIENT MAME: ROCXY FLATS - C/D KUS CORPORATION
ADDRESS: 661 ANDERSEN DRIVE
PITTSBURGH, PA 15220~
ATTEMTION: HR. RICH NINESTEEL

SAHPLE ID: CLARJFIER AS REC‘D
NUS SAKPLE HO: PO297299
P.O. HO.:

Section A Page 1

NUS CLIEKY KoO:
WORK ORDER RO:
VEHDOR KO:

DATE SAMPLED:

DATE RECEIVED:

APPROVED BY:

1431 0007
3A23

Undvail
03-JAN-95
Lyrneh, Pat

..................................
e e e g = e o R e e e ke T R oy L e e L e ek

] R110AS Isotopic Americium and Curium
Americium-261 [Am-241)

2 R200S . Gama Spectroscopy
Cesiun-134
Cesium-137

3 R110PS Isotopic Plutonium
Plutonium-238 [Pu-238)
Plutonium-239/240 [Pu~-239/240)

4 ROSS Radium-226 [Ra~226)

b R1I0US Isotopic Ursniux
Uraniun-233/234 (U-233/234)
Yraniun-235 - (U-235)
Uraniun-238 [U-238]

[ R11S Strontium=-89 and ~90
Strontiun-89 [5r-89)
Strontium-90 (Sr~90)

7 ABES Beryllium, Total (Be)
8 ACDS Cacmium, Total (Cd)
9 $088 8ulk Density on Vaste
10 1630 Percent Moisture

1" 14905 Hon-aqueous sample pH in Water.
19 OPACK CLP Data Package Deliverable

COMMENTS .

2 Density of original sample 1/10 of the density of standard.
( ALl Nuclides affected.)

Density adjusted to 98% of standard.

< 4
<é

B9 /- 37
3900+/-400
6.2 +1- 0.7

28 /- 3
1.1 +/- 0.2
324/ 4

0.53+7-0.04
0.88+/-0.27
320

2100

1.45

61.9

9.8

DOME

nCi/g

pCi/g
pCisyg

pLi/g
pCisg
pti/g

pCi/y
pci/g
pCi/s

pei/g
pCisg
wg/kg
og/kg
g/cc



. ATTACHMENT III TBDG00119

e

KAISER - HILL
COMPANY

INTEROFFICE MEMORANDUM

DATE: - January 7, 1998
TO: S. M. Nesta, National Environmental Policy Act, Bldg. T130C, X6386
FROM: . A. Patnoe, K-H Air Quality Management, Bldg. T130C, X2440

SUBJECT: AIR QUALITY REVIEW OF THE PROJECT TO EMPTY THE SOLAR PONDS
CLARIFIER TANK - CAP-003-98

Ret: Letter #SMN-236-97 to distribution entitled “ Review of the Project to Empty the
Solar Ponds Clarifier Tank”, dated December 17, 1997, the attached NEPA
checkiist, the preliminary project plan dated October 30, 1997, and Brown and
Root laboratory data sheets, identification number 000-020-00-01 dated 06/04/92

Per your request, Air Quality Management/Radian Intemational has evaluated the project to
remove solar pond sludge from the Building 788 dlarifier tank for air quality regulatory issues. The
project has a potential to emit regulated air pollutants and was assessed to determine reporting,
air permitting, regulatory e;ﬂpmval, testing, recordkeeping, and monitoring requirements. This
assessment is based on the following worst-case, bounding assumptions'derived from
information provided by project personnel: '

. The tank is an open-op tank, has a 'mp\éci of 30,000 gallons, and currently contains
approximately 16,500 gallons of sludge and water.

. The Brown and Root, Inc. laboratory analysis from 1992 is the most accurate and
representative analysis of the sludge and water contained in the tank.

. For the purposes of this air assessment, radionuclide contamination is assumed to be
6,600 picocuries per gram (pCi/g) gross alpha (assumed to be americium 241), and 860
pCi/g gross beta (assumned to be plutoniurn 241) for the entire contents of the tank.

. The highest concentration volatile organic contaminant (VOC) level is tetrachloroéthylene
(BIN A hazardous air pollutant) at 1,000 micrograms per kilogram. The highest
concentration regulated inorganic contaminants are cadmium at 4,660 milligrams per
kilogram (mg/kg), and chromium at 3,190 mg/kg (BIN A hazardous air poliutants).

. The average specific gravity for the tank contents is 1.28 (36% total dissolved solids).

. The project will utilize sparging and high pressure water sprayers to help mobilize the
sludge during draining operations.

. Conservative estimates for cadmium and chromium emissions were calculated utilizing
particulate emission factors for cooling towers.

. All fuel-fired compressors and generators utilized during the project will be existing on-Site
units.



Site Hazard Assessment Report for Document No: RF/RMRS-98-299.UN

Buildings 788 & 207A Clarifier Revision No: 0
Date: February 1999
Page: B-1

APPENDIX B

ANALYTICAL & RADIOCHEMISTRY (LAB) RESULTS

Rad Screen Summary Sheet

Lab Analysis Data Sheets
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- ' 0 P03
7 NOV-12-88 THU 15:31  BLDG 881 ROOH 112 FAX H0. 303 986 340 .03

HOY-12—98 86129 PH

EPA BAMPLE NO.

—

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

99A3190001.002
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: RA 8A8 No.: NA 8DG No,: 99A3190
Matrix: (soil/water) TCLP Lab sample ID: 9810§02-01
Sample wt/vol: 100.0 (g/mL} ML Lab File ID: 178423
Leval: . (low/med)  LOW Date Recaived: 10/29/98
% Molsture: decanted: (Y/N)__ _ Date Extracted:11/05/98
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 11/05/98
Injection Volume: 1.0{uL) Dilution Factor: 1.0
GPC Cleanup: (Yy/N} N pH: 7.0
CONCENTRATION UNITS:
ChAS NO. COMPOUND (ug/L ox ug/Kg) UG/L Q
110-86~1-m~=u-- pyridine iooju
106-46-7-~cmuwn- 1,4-dichIoYobenzens 100|U
95-480Tw-vwwas-—m o-Cresol 261,
106-44-5--~---- -m, p-cresol_ : 296
67 72-1-=~maemm- haxachloroethane 100{0
98-95+3----wmann nitrobenzene 1g0iU
87-68-3-----~----hexachlorobutadiene 100U
86-06-2«c--==nu- 2.4,6-trichlorophanpl 1001U
95-95~4-~---~ --=2,4,5-trichlorophenol 100{0
121-14-2-r=mmmmn 2,4-dinitrotoluene 100|U
118-7¢~-1--~«=---hexachlorobenzene 10010
87-86-5-----~---pentachlorophencl efu

FORM I SV-1 - OLM03.0



NOV-12-08 THU 15:31  BLDG 881 ROOH 112 FAX §O. 303-866 3400 P04

P.OE"
NOV—12-98 @86:29 PHM .

18 EPA 8
SEMIVOLATILE ORGANTCS ANALYSIS DATA SHEET AMPLE NO.

Lab Name: GENERAY, ENGINEERING LABOR Contract: NA 99A3190-002.000

Lab Code: NA Cage No,: NA 8A8 No.: NA 8D0 No.: 99A319%0
Matrix: (soil/water) TCLP Lab Sample ID: 9810E02-02
Sample wt/vol: 100.0 (g/mlL) ML Lab File ID: 78424
Level: (low/med) LOW Date Received: 10/29/98
¥ Moisture: decanted: (Y/N)_ Date Extracted:11/05/98
Concentrated Extract Volume: 1.00(mT.) Date Analyscd: 11/05/98
Injection Volume: 1.0(uL) Dilution Pactor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0 '
CONCENTRATION UNITS;
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
110-86-1wm—-nmne- pyridine _ 100{U
106-46~Twm-raa_- 1,4-dichlorobenzerne 100}U
95-48=-T----vac-- o-¢resol 282
106-44+8--n-mme- m,p-cresol 710 -
67-72-1c-nmcamas haxachloroetlﬁne 100{0
98-98-3c---~aan. nitrcbengzena . - 100]0
87-68~3ncncmaans hexachlorobitadiene ) 100{U
86-06-2--------«2,4,6~trichlorophenol 100U
9€-95-4--~=wncnan 2,4 5-triehlorophenol 100jU
121-14-2--==~---2, 4-dinitrotoluene 100{U
118-74-1---w-uu- hexachlorabenzene ' ) 10010
87-86-5--~-v-u-- pentachlorophencl 100U

FORM I SV-1 ' OLM03.0



JAN-12-88 TUE 10:28
JAN. -11° 99 (MON) 18:45

\_iNCl}\/
P
2

BLDG 881 ROOM 112
GEL MRKTNG/ACCT/QUAL

FAK NO. 303 986 3400 P03
TEL: 803 769 7376+4028 P. 003

% .
) GENERAL ENGINEERING LABORATORIES | = e
‘_-’Q b é" Meetlng today’s weeds with a vislon for tomoraw. 2”1: gi’]smme g‘;
Raror®" W oo 152
TO¥! ™ dem 02934
Cllent: Kalser Hill Company, L.1L.C.
Rocky Fluats Eavironmental Sita
Past Office Rox 464
Qaklen, Colorado §0402-0464
Contact: Ms. Virgena ldeker
Project Description: Waste Charactesisuos
cc: KHCO00497 Repost Date:  Janunry 1), 1989 . Pags 10of}
Sample 1D : 99A3190-013.001
Lab ID :9901103-02
Matrix 1 SOLID
Date Collected : 0106109
Dalc Received 1 01006799
Priority : Rueh
Collecsor : Cliont
Parsmeter Qualifler Reault Unlts  Methad Analyst Date Time Batch
Bxtractable Qrganics
TCLP Semivolatile Compounds - 12 ltans )
o-DICHLOROBENZENB < 100 ugt  BPA 8270 MKP 01/0R99 0148 139216
2.4 5-Trichlorophenal < 250 ugA EPA 8270
2A.6-Trichlorophanol < 100 ugl’ EPAB2T0
24-Dinlrotolocas < 100 ugh  EPAR2T0
Hexachlorobanzane < 100 ug EPASZ70
Hexochlarsbamadiene < 100 ugl HPABZ70
Hoxachlorgethane < 100 usn  BPA 8270
Nitrobenzana < 100 ol BPARTO
Peptachlorophenol [{v:i] mh FPARD
Pyridine < 100 uyl TEPANITO
m.p-Cresol < 20.0 mgh  BPA G270
0-Crosol < 20.0 men  EPA B0
The [ollowing prep pracedures were perfornwed:
GC/M$ 5970 Bxtractables BPA 3510 GMS 01/07/89 1427 139216
TCLP Extrxtion - Serndvoladlos EPA 1311 IL . 0L0GH9 1640 130166

Thic data report has bean prepured and revigwed

n actordance with Genara) Englinecting Lubomiordes

standard operating procedures. Plaasa direct

any questions (o your Projert Maneger, Jack Walker at 7697376,

Roviewed Ry

P O Box 30712 - Clwwrleston. 5C 26417 ¢ M0 Suvage Road » 20414 Imwmmmmmwmmnm

(R43) 556.8171 » Fax (A43) 7661171
Printed st vecyclod pupcr

+3901103-02%



" NOV-12-98 THU 16:32 BLDG 881 ROOM 112

HOV—-12-98 Q@6:29 PM

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Cagse No.: NA 8A8 No.: NA

Matrix: (soil/water) TCLP

Sample wt/vol; 100.0 {(g/mL) ML Lab File ID:
Level: {low/med) LOW

¥ Moisture: decanted: (Y/N)___
Concentrated Extract Volume: 1.00 (mn.) Date Analysed: 11/08/98
Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

FAX NO. 303 868 3400

EPA SAMPLE NoO,

P

99A3190- 003,000

78425

Date Received: 10/29/98
Date Bxtracted:11/05/348

4

8DG No,: 99A3190
Lab Sample ID: $810E02-03

Injection Volume: 1.0 (uL)

GPC Cleanup: (Y/N) N pH: 7.0
CAS NO. COMPOUND
110-86~1w-~-wea-pyridine
106-46=T--rmeu-v 1,4-dichIorobenzene
95-48-7~a--v-ua o~cresol
106-44-5-~---~--m,p~cregdl
§7-721v~=mwn- ~-~hexachloroethane
L —
T-68=3r-crmmnu- -haxachle adiaene
88+~06-2wa-—- we=-2,4,6-trichlorephano
95-95-4~v-~.----2,4,5-trichlorophenol
121-14-2==n-- ~we2,4-dinitrotoluene ~—
118-14-1----==uu hexachlorobenzene

87-86-5~~~~«----pantachlovophano

100
100
100
100
100
100
100
100
100
100
100
100

dagadaaadaaaca

FORM Y 8BV-1

QLM03,0



JAN-12-99 TUE 10:27  BLDG 881 ROON 112 FAX NO. 303 986 3400 SRR

dJAN. 11" 99 (HON) 18:45 GEL MRKTNG/AGCT/QUAL TEL:803 769 7376+4028 P.002. -
g",\mcﬂ%
Z .
o GENERAL ENGINEERING LABORATORIES Laliraiuey Cortifieatlave
’ s newels with a visi
q@o e \é’ Meerlap tnday's neves with a visivn for iemoronm, ?g‘rﬁ %smuﬂ g":mu:
t
“row® N oo
Cliont: Kalser Hil) Company, L.L.C.
Rocky Fists Envimamantal Sile
Post Offics Box 464 p
Qolden, Colorado 80402-0464
Comact: Ms. Virgene Idekor -
Projoct Licscnphion: Weste Characiarisricy y
oo: KHCO00497 Report Detc: Juneary 11,1999 Pogo 10f1
. Sample 1D h : 99AT190-012,0M o R
LabID 1 0901 1003-01
Matrix : SOLTD
Dais Callected + 011069
Doto Reocived 1 010619
Priority 1 Rush
Collector : Client
FParnmster Qualifier Result ) Unity chthnd ) _]\mlm Date  Time Baldf .
Extractable Organies
TCLP Semivolatlle Compainds « 12 ifems _
o-DICHLOROBBNZENE L4 100 wl EPABZID MKPr 01/08/99 0115 139216
24.5-“Trichlorophono] < 250 ugh EPA XA
2,4:6-Trichloraphenol < 100 ugl EPABI70
24-Dinitrotoinens < 100 gt BPARI0
Hexachlproberzone < 100 upll - EPA 8270
Hexachlorobumdions < 100 ugl EBPAET0
Hoxnelloethans < 100 upl HEPAB270
Nitrobenrons < 100 ugl EPA G270 .
Pontachlarophenol < 250 ugl EPA R0 '
Pyiidine < 100 ugl BPAA270
m.p-Cresol < 2.0 mgh  BPA R0
o-Cyraal < 20.0 mg/l  BPA 8270
The lallawing prep procedures were performed:
GCAIS 5970 Exwactablos EPA 3510 GMS 01/0799 1427 139216
TCLP Bxtraction - Semivolarlles BPA 1311 JL O1/95 1640 139186

This dara report has been prepared ond reviewed

in socortance with General Bnginearing Laborslorics

smndart] operating procedures. Plasss direct

any questions to your Froject Manager, fack Walker ot 7697376.

Reviowed By

I O Box 30712 + Chartesion, SC 29417 = 2040 Savage Road + 29414 mmm‘m"‘m’mmmmmu"l

(843) 356-8171 « Pux (843) 766+1178 *900}103-01+
ﬂ Prinded an reyciad popor,



Nov-12-88 THU 16:33 BLDG 881 ROOM 112

NOV=12-98 86:30 PN

: © 1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA

Matrix:
Sample

Level:

% Molature: decanted: (Y/N)

Case No.: NA 888 No.: NA

FAX NO. 303 866 3400

{8oll/water) TCLD
wt/vol: 100.0 (g/mL) ML "~ Lab File ID:
(low/med) LOW

-

EPA SAMPLE NO,

P08

P.as

99A3190-004.002

8DG No.:

ET230

S9A3190
Lab 8Bample ID; 98110E02-04

Date Received: 10/29/98
Date Extracted: 11/058/98

Concentrated Extract Volume: 1.00 {ml) Date Analyzed: 11/10/98

Injection Volumet 1.0{(ul) Dilution Factor; 40.0

GPC Cleanup: (Y/N) N pH: 7.0

CONCENTRATION UNITS:

CAS NO, COMBOUND (ug/L or ug/Kg) UG/L Q
110-86+1l--ma---- pyridine 40000
196-46-7~~-=--== 1,4-dichlorchénzene 40001}U
95-48-Tawecewann- O=crasol 400010
106-44-5-~«=----m,p-crasnl_ 4000)|U
67-72~1~~~~-~---hexachloroethane 400010
98-95-3-~---««--nitrobenzene 400010
87-68-3~-»---=«-hexachloxcbutadiene 4000|U
BB-06-2-<v---~u- 2,4,6-trichlorophenol 4000y
95-95-4-~-~~~----2,4,5-trichlorophenol 4000|U
121-14-2-7--~- ~~2,4=dinitrotoluene 4000{u
1:8-74~1ccmmwnm- hexachlorobengene 4000{U
B87-86-5-c—~nm=-- pentachlorophenol 4000(U

14

FORM I 8V-1

OLMO03,0



* ' NOV-12-08 THU 15:36  BLDG 881 ROOH 112 FAX NO. 303 966 3400. . F;l "

NOV-12~98 06:32 PM P

EPA EAMPLE NO.

| 1R
SBEMIVOLATILE CRGANICS ANALYSIS DATA SHEET

. 29A319%00
Lab Name: GENERAL ENGINEERING LABOR Contract: NA OLMBD
Lab Zode: NA Cage No,: NA SAS No.: NA SDG No.: 99A3190
Matrix: (soil/water) TCLP Lab Sample ID: QCS5768B1
Sample wt/vol: 100.0 (g/mL) ML Lab File ID: 73422
Lavel: . (low/med) Low Date Receaived: 10/29/98
¥ Mo.sture: _.. decanted: (Y/N) Date Extracted:11/05/98
Concentrated Extract Volume: 1.00 (mT.) Date Analysed: 11/05/98
Injection Volume: 1.0(uL) Dilution Factor: 1.0
@QPC Cleanup: (y/N) N pPH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPQUND (vg/L or ug/Kg) UG/L Q
110-86-1----- ~--pyridine 547
106-46-Twrmucrmna 1,4-dichlorobénzene 789
96-4B-Trurra-un o-cresol o 987 _
106-44-5---vucnman m,p-cresol 386
67-72=1---= = ---hexachloro&thiane 792} "~
98-98-~3ccuo --pitrobenszene 78561 ___
87-68~3ua—ccn-- -hexachlorobutadiens 83as|T -
BB=06-2---cma--- 2,4,6~trichlorophencl_ 893l
95-95-4------- -«2,4,5-trichlorophenc] - 996|_
121-14-2-=~m--- -2,4-dinitrotoluena ' 1050 —
118-74-1crmaunaa- hexachlorebenzene 921
87-86-5-~wa--r-- ~pentachlorophenol 40|
r

FORM I agv-1 OLMO3. 0



" NOV-12-98 THU 15:35 BLDG 881 ROOH 112 FAX NO. 303 866 3400 B lg'cff Y
NOV~12-98 @86:32 PM : P.@5

EPA SAMPLE NO.

) 1B
HEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

93A3190001M8
Lab Name: GENERAL, ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA 8A8 No.: NA 8DG No,: 99A3190
Matrix: (soil/water) TCLP Lab Sample ID: QC557680
Sample wt/vol: 100.0 (g/mL) ML Lab File ID: 78421
Level: (low/med) LOW Date Received: 10/29/98
v Mo-gture: dacanted: (Y/N)___ Date Extracted:11/05/98
Concantrated Extract Volume: 1.00(mL) Data Analyzed. 11/05/98
Injection Volumet 1.0(ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITE:
cas NG, COMBOUND (ug/L or ug/Kg) UG/L Q
110-86~1-~--~nu- pyridine B 428(
106-46-7---~-= -~-1,4~dichIor¥obenzene 763
95-48-7-=v—-~ ---0-cregol - 95y
1C6-44-5--===--~ m, p-cresd), 394
67-72-1-~-nu-m- -hexachloroéthana 770
98-95-3wrcu-nm-- nitrobansens . 6711 .
B87~68-3--cmauno-- hexachlorobutadiene 790 |7
88~06-2-a-==--~ -2,4,6~trichlorophencl B24f
95 =95 -dramuc 2,4,5-txichlorophencl 95641
121-14-2---~ww-- 2.4-dinicrotoluene 10100
118-74-3-=--~=~- hexachloxrobenzene ~ 12| __
B87-86-5-~--~~~~-«pentachlorophenol — —— ~ " 1120

N
\\

FORM I 8V-1 oILM03.0



NOV-12-98 THU 15:35 BLDG 881 ROOM 112

NOvV—-12-98 @&:%1 PM

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

FAX NO. 303 066 3400

EPA SAMPLE NO.

SBLKO1LCY

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Cage No.: NA 8AS No.: NA 8DG No.: 99A3190

Matrix: (soil/water) TCLP Lab Bample ID: QC557679

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 78420

Level: {low/med) LOW Date Received: 11/03/98

% Moistura: - decanted: (Y/N)____ Date Extracted:11/05/98

Concentrated Extract Volume: 1.00(mL) Date Analyzed; 11/05/98

Injeotion Volume: 1,0 (uL) Dilution Factor: 1.0

GPC Clearup: {(Y/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
110-86-1--~wav--pyridine 44,9
106-46-Treuwmun- 1,4~dichTorcbaenzane 70.0
95-48-T---ac-cue ©-oxeaol_ 61.31 .
106-44-5--~----m,p-cresol 48.2)
67~T2-1l-vemmecaa hexachloroathare 67.5( _____
96+95-3~mec-nua -nitrobenzene 71.4(
87-68-3-=n-vum ~hexachlorohutadiane B7.4|
88-06-2~--~--=~~-2,¢,6-trichlorophend A2
9595 -4~ncc—rua 2,4,5-trichlorophenal 7%.8(
121-14-2---~---+2,4-dinitrotoluene 83.8)" "
118-74~1--wu---- hexachlorobenzene 96.0
87-86-~5~---~ «=-~pentachlorophanol 7.1
L

FORM I SV-1

OoLM03.0



NOV~12-98 THU 15:34 -~ BLDG 881 ROOH 112 FAX NO.~303 968 3400 L

P.OT
NOV-12-98 @6:%1 PM

. 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TCLPBRLANK

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA BAS No.: NA 8DE No.: 99A3190

Matrix: (soil/water) TCLP Lab sample ID: QC557678

Sample wt/vol: 10¢.0 (g/mL) ML Lab Flle ID: 78419

Level:  (low/med) ILOW Date Received: 11/05/98

¥ Molsture: decanted: (Y/N)___ Date Extracted:11/05/98

Concentrated Extract Volume: 1.00 (mL) Date Analyeed: 11/05/90

Injection Volume: 1,0(uL) Dilution Pactor: 1.0

GPC Cleanup: (¥Y/N) N pH: 7.0

CONCENTRATION UNITS; :

CAS NO. COMPOUND (ug/L or ug/Xg) uo/L Q
110+86-1v=---v=- pyridine Lo0fu
136-46-T=wmweuwul, 4-dichIGrobenzene 100{U
95-48-7=--v-~ ---o-grasol_ 100(U0
196-44 =8+ -vunan o, p~Cresol 1001V
67-72-1renceannn hexachloroethane 10010
98-95e3--meaca—u nitrobengene 1000
87-68-3---«-----hexachlorebutadIens 100{u
88-06-2-vcc-vuna 2,4,6-trichlorophencl 0|y
956-95wq-~mun ----2,4,5-trichlorophencl - 100|U
12)-14-2-<~---~--2,4~dinityotoluene 100{U
118~74lenncmnn- hexachlorebenzene 1001
87-86-5-ccun-e ~-pantachlorophenol 100)U

FORM I 8V.1 OoLMO03.0



NOV-12-88 THU 15:¢33  BLDG 881 ROOH 112 FAX NO. 303 86873400

NOv~12-58 0&6:3a8 PM

18
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET BPA SRHPLE No.

Lab Name: GENERAL ENGINEERING LABOR Contract: NA SELKoL
Lab Code: NA Cage No.: NA 8AS No,: NA SDG No.: 99A3190
Matrix: (soil/water) TCLP Lab Bample ID: QCSS7677
Sample wt/voli: - 1000 {g/mL) ML Lab File ID: 78418
Level: {low/med) LOW Date Received: 11/05/98
$ Moisture: _ decanted: (Y/N) Date Extraated:11/05/98
Concentrated Extracdt Volume: 1,00 (mL) Date Analyszed; 11/05/98
Injection Volume: 1.0(uL) DPilution PFactor: 1.0
GPC Cleanup: (Y/N) N pHs 7.0
CONCENTRATION UNITS:
CAS NO, COMPOUND (ug/L or ug/Kg) UG/L Q
110-B6=]-c=ar--- pyridine 10.0{U
106-46-7-=wew--u 1,4-dichlorobenzene 10.0{U
95-48-T~-vouu—-- - cresol 10.0]|U0
106-44-5----mau- m,proresal 10.0{U
67~72-Leacccann hexachlorosthane 10.010
9§~948-3--=«---~=nitrobenzene 10.0fU
87-68-3~-----~--hexachloxobutadiene ~—— | 10.0)U
BE~06-2-menn-mau 2,4,6-trichlorophensl 10.0(U
95-85-4-uau-- --=2,4,5-trichlorophenol___ 10,00
121-142r-mvmman 2, s-dinitrotoluens 10.0|U
110-74-1«--r-va -hexachlorobenzene 10.0{U
§7-86-5-wammru-x pentachlorophenol 10.0|U

FORM I sv-1 OLM03.0



" DEC- 8-08 TUE 9:48

BLDG 881 ROOM 112

- 1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA
Matrix: (soil/water) TCLP
Sample wt/vol: 100.0 (g/mL) ML
Level: (low/med) LOW

% Moisture: decanted: (Y/N)

FAX-NO. 303 968 3400

P. 02

EPA SAMPLE NO.

L

99A3190001.002

SDG No.: 99A3190
Lab Sample ID: 9810E02-01

Lab File ID:
Date Received: 10/29/98

78423

Date Extracted:11/05/98
Date Analyzed: 11/05/98

Concentrated Extract Volume: 1.00(mL)
Injection Volume: 1.0(uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
. CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
110-86-1w-~----- pyridine 100U
106-46-7~-----~~ 1,4-dichlorcbenzene 1000
95-48~T~—n—=mm=m o-cresol 261
106-44-5---~«~--m, p-Cresol 296
67-72L=wemmmmmm hexachloroethane 10010
98-95-3-----—~—- nitrobenzene 100{0
87-68-3~~+snm-- hexachlorobutadiene . 1000
88-06-2----u---- 2,4,6-trichlorophenol 100U
95-95mfanca—--- 2,4,5-trichlorophenol 10010
121-14-2«~-~--m= 2,4~dinitrotoluene 100|U0
118-74-1--=--====~ hexachlorobenzene 100|0
87-86-5---wunuus pentachlorophenol 100{U
, R
'3 vt
Eay T ;—_‘_.\g
. e SR1AY
: e
S s
.z I'_;"
R BV
i Lo~ =

FORM I SV-1

OLMO03.0



" NOV-20-88 FRI 13:21 BLDG 881 ROOM 112

11-20-1098 15:18 6037861478 . GENERAL ENGINEERIN

18
EEMIVOLATILE ORGANICS ANALYSIS DATA SHERT

Lab Namer: GENERAL ENGINEBERING LABOR Contraut: NA

- FAX NO. -303:968 3400

B 11

Ploz

EPR BANPLE NO.

l 9953190-002.!!4

Lah Code: NA Case No.: NA 8A8 No.; ¥A 8DG No.s 99A3150
Matxix: (@olil/water) TCLP ~ Lab Sample ID: 9610E02-02
Sawple wt/voli 100.0 (g/mD) ML Lab File ID: 78424
laval: (low/med) LoOw Date Received: 10/29/98

% Moigtura: dacanted: (Y/N)_ _

Data Extraoted:11/05/98

Concentrated Extract Volume: 1.00(mh) Date Analyzed: 11/05/98
Injection Volume: 1.0(uL) Dilution Factor: 1.0
- GPC leanup: (¥/R) W pH: 7.0
- CONCENTRATION UNITS:
CAS NO. COMPOTND (ug/L ox ug/¥y) UB/L Q
110486l ~mmnac-tw 100U
106-46-T=wmawax -E’,c-diﬂW 100U
ggatzivg-—e-n--“o-mm . ;gg
- - e oy - i) -m
§772~L==—=mn= A% w0l -
98-98-3~-~==n=~ trchensens, 100|v
87+68~3==nnrnax W 10010 -
88'06'2"'"‘“""""‘"2"," 100 u .
95-95-‘----'—-——3' ' m—-—-— loo 1)
121el4rdrnamunnnd, 4-a:|.w:rot:o1um 100|C
118-71-1-----n--hmm=ohmm 100(0
87=86+5wunacmm= ~pantachlozophencl _ uo0iy
. ¥

¥ORM I 8V-1.

OLM03 L0



" NOV-20-98 FRI 13:22 BLDG 881 ROOH 112 FAX NO. 303 966 3400

.. .11-20-1808 1S:19 8057681178 GENERAL. ENQINEERIN

18
SEMIVOLATTLE GRGANICS ANALYSIS DATA SHEET

Yah Mame: GENERAL, ENGINEERING LABOR Contract: NA

P12
.04 '

EFA BAMPLE RO,

] 99A3 190-003.’04

Lab Coda: NA Came No.: NA A8 No.: A 8DG No, 1 99R3190
Matxixs (soil/water) TCLP Lab Sample ID: $610E03-03
Sample wt/vol: 100.0 (g/mlL) ML Lab File ID: 76425
Level: (low/med) LONW Date Recaived: 10/29/98
% Molsture: ______ decanted: (Y/N)____ pate Bxtracted:ll/05/s8
Concentrated Extract Volume:;  1.00 (mb) Date Analywed: 11/08798
Injection Volume: 1.0 (uL) Dilution Fagtor: 1.0
GPC Clastup: (Y/) M pH: 7.0
: UNITS:
CAS NO. COMPOUND (ug% or uc%en UG/L Q
11l0-R6=-1lransvu- 100U
106=4¢ T-vmwnnaa ! i,&-ucblmm 1001V
’5.-““7---- ----- omml 100 U
106-44-S~w=v-~--m, p-CXEIOY, - 100)0
$71723-}-—-=<===-hexachlorosthane, . 10010
96053 —mwmmm s -nitrcbengens =~ 10040
87-68-3-~-=----~haxmahloroby 00lu
S 1)L i oy S 1000
1:1-_14-2-~------a:41mfi;zoto1um S 100]u
118-74-~1-~~--=avhexachiorcbenzens ™ 10010
B7-86-B~--~—ruu= pentachlorophennl 00|00
o
FURM I 6V-1 OLM03 .0

w8 et e eyl SO T



NOV-20-88 FRI 13:22 BLDG 881 ROOM 112

11291888 15119 8037681178

o
SEMIVOLATILE QRGANICS AWALYSLS DATA SHEET

2l Name: GEWERAL ENGINHERINMG LABOR Contract: MA

Lab Code: MA Case No.: NA BAB No.: WA
Matrig: (soll/water) TCLP

Sarple wt/vol: 300.0 (g/wh) ML

Ievel:  (low/med) x.ow

% Moisture: decanted: (Y/M)__

Canomntrated Extract Volume: 1.00 {(ml)
Injection Voluma: 1.0(uk)

GPC Cleanup: (¥/N) & pi: 7.0 )
-
ION (WITS:

CAS NO. COMPOUND % ug/Kg) VA/L Q
110136-‘1“-. ----- 4000 U
105..“-7....;.---...5‘ -diqm“m 4000|9
98-4RTrmmmrnucm S-crasal - 4000{Q
106-44-5nmn~—m-m, D-CYESST, 40004U

67-72-1-"-“----"mmﬁ.§ ﬁ 4°°° U .
98-8Rulrmacca—naqi - S 4000 U
BYw€B-Jeirnrrnnas S 400010
gg.gg-z._.. ..... ..g :,g- al ,“""_"_ : :gggg
121-14-Qecncanad :‘: i : ."""'""_ 400010
ue-'u-:l.-----—---hmahmmmme 5 400010
B7 865~ rmn uunPMWWIF—"_ : 40000

FAX- NO. -303- 966 3400

. CGENERAL ENGINEERIN

/4

P13

P.05

EPA BAMPLE NO,

9923190-004.002

S8D@ Ho.: 99A3130

57230

Iab Ssample ID: 96110F02-04
" Lap File ID:
Date Received: 10/29/98
Date Extyactad: 11/06/98
Date Analyzed: 11/10/98
Dilution Factor: 40.0

FORM I 8V~1

OILM03.0Q



" NOV-20-98 FRI 13:13  BLDG 881 ROOK 112. CFAKNO. 3039663400 . RO

11-20-1098 1355  8E3/661170 GENERAL. ENGINEERIN N @) P2
General Engineiring Laboratories
¥orm It Inorganic Analyses Data Sheet
8DG Noy 9943190 Method Types Total Motals
[Sample ID: $810E02-04 B [Clieot T S9A3190-004.002 ]
Contract: KHO000497 TabCedas  GEL Cam Nog ‘ SAS Noa

Lavelt LOW

Analytical
DL Instrument ID Ran .

Units € Quml M )
7429-90%  Aluminim % Wl U P 124 TIASITwo2ICPABS 9811094
7440-36-0  Antimony 4L gL B P z5 TIAGI T2 ICPAES 9811094
7440-38-2  Arsanio 174 gl P40 TIAGI Treoc2 ICPAES 9811054
7440-39-3 Barium ™M L P 025  IJASI Trace2 IOPAES 9811094
. TA40-41-7 Beryllium 02 L B ‘P OI3  TIASITrae2ICPAES 9811094
7440489 Cadmipm 1620 pgL Pl TIAGI Tosl KCPARS 9211004
Y4072 Calclum 2120 pgll P 100  TIASI T2 ICPAES 0811094
TM40478  Chiromins 172 el P 070  TIASI TmoeQICPAES 9811054 .
7440484  Cobalt 086 gL B P 082  TIAGITacs2ICPAES 9811094
7440-50-8  Copper 28 g P 074  TIASI Tmce2ICPABS 9811094
7439-89.6 Iron %5 pgl B P as TIAGI Traosd ICPAES 9811094
499921 Lead 156 gL P 1S TIAG Trace ICPABS  9B11D4
3439932 Lithium 27 gl U P a2 HPICPMS = mov09%R17
| 439954  Magnestum 650 P8 TIAS Timo3 ICPAES 9811094
7439968 Manganess 1w P Q3  TIAGIThceRICPAES . 9411094
7439987 Molybdenum 081 L U P om '
7440020 Niokal 09 gL U P 109
44000.7 Potasdum 16700 g N P 232
‘82492 Selouium 91  ygn. P24
40224 Bilver 20 @ U P 20
T440-2)-3  Sodium 1440000yl r 287
T440-24-6  Suromtiom 1S L P a19 !
7440.28.0 Thallivm W L U P 40
7440-31.8 Tin S0 pL B P LS TIAG Trace2 ICPAES 9811094
440-61-1  Urszlom 48 gl U P 4 TIASI Tmo2ICPAES 0411004
7440.62-2  Vanadiom 10 mL B P 067  TIASI TmomaICPABS 9511094
T440-66.6 Zino %0 wt P26 TIAS! Tracc2 ICPABS  9B1109-4
Color Before: Clarity Before: Texture!
" Color After Clarity After; Artifucts;




' NOV-20-98 FRI 13:14  BLDG 881 ROOH 112 FAX MO 3030663400 P03

11-20-4996 13:58 6037661178 GENERAL. ENGINEERIN P.03 " vaes
- General Engineering Laboratories
- . Form 1; Inorganic Analyses Data Biboet
§DG No.; 99A3190 Mathod Type: Totsl Metals
[SsmpleXD: 981080205 ] [Criemt XD 95A3190-005 003 1
+ Contractt KHOQ00497 LabCode:  GEL Came Noa 8A8 Noa

E
g
i
]
g

Analytieal
DL Instrament I Ron

CASNo. _Amalyte  Conomirstisa Unlis € Qual M

7429905  Aluwminum 124 wL U P14 TIAS! Trace2 ICPAES 0811064
T440-36-0 Andmony 325 pgn, P 25 TIAS] Trace2 ICPAEY  981109-4
1440-38-2  Anenic 25000 g P40 TIAGI Too2 ICPARS 9811094
7440-39-3  Barkum 14 wL B P 025  TIAGITIRICPARS 9811094
7440417  Beryllium 0 gL U P 013  TIAGI Troe2ICPABS 9811094
" JA40-43-9 Cadmiym 350 g B P 11 TIAGI Tracs2 JCPAES 9811094
1440702 Coledum 18100 wgn P 100 TIASITIGGICPAES 9811094
7440473 Chromium $260  pel P 070 - TIAS| T2 ICPABS 9811094
7440484  Cobalt 082 g U P 082  TIASI To2ICPAES 9811094
| T440-508 Copper 36500 gL P 74 TIAS! Tracs2 ICPAES 9811094
1439896 lron UE M. B P2 TIAS) Trce2 ICPARE 9611004
7439921 Lead 5 wL U P 15 TIAS TRoe2 1CPAES 9811054
439932 Lithium 22 pmL U P 22 BPICPMS = mowWs9817
439054  Magnssinn 50 g P TIAGY Va2 ICPABR - 951109-4
- 7439968  Msganess T P 0M  TIAGITioedICPAES 9811094
7439987  Molybdemm 08i L U P 081 TIASITaceRICPABY - 9811054
4000 Nickel 05 wa U P 109  TIASITowe2ICPAES . 9811054
440-09-7  Potassiorn 19800 pplL N P 252  TIAGITricRICPAES 9511034
17824903 Selehum %9 gL P24 TIASL Toe2 ICPAES 9811094
40224 Sitver 20 L U P20 TIAS] Traco2 ICPAES 9811054
17440-23-8  Sodium 1450000 gL P 257  TIASITco2 KCPAES 9811094
| M40U5  Stromtium T P 019 TIASITmo2iCPAES 9811094
T440-280  Thalling 40 L U P 40 TIASI T ICPAES  981109-2
440515 Tia 44 . B P LS TIASI Trace2 ICPAES 9811094
"440-61-1 Urafum M8 wL U F E  TIASITCweRICPAES 9811094
7440-62-3  Vanadium 095 M B P 067  TIASIMsce2ICPABS 9811094
7440-66-6  Zino 1450 gL P 26 TIAG! Trce2 ICPARS 811054
Color Before: Clarity Befores Textare

" Color After: Clarity Afters Artifacts:

Comments:




 NOV-20-98 FRI 13:15  BLDG 881 ROOH 112 FAX O, 303 968 3400 P04

11-0e-1808 13:58 BO37661178 GENERAL ENGINEERIN P.04
Geueral Enginesring Laboratories . -
— Form I: Inorganic Analyses Data Sheet
8DG Nou 99A3190 Method Typet Totsl Metzly
[Sample T0: 0810EC206 ] [Ciiext 1Dz 95A3150:006.008 ]
Contractt KHCO00497 LebCode:  GEL Cae Noa SAS Noa

Level: LOW

Analytical
DL InstromentID Run

CASNo, Anmlyte Concentration Units C Qua! M
7429903 Alumisom 10 pgl P 134  TIAGITadICPAES 5613004
7440-360  Anttmuny 3 L B P 25 TIAG] Tace2 ICPAES 9811094
7440-38-2  Ansaic 175  myl P 40 TIAS Tuoe ICPAES 9311094
7440393 ‘Barlum 105 gl P 025  TIASI Trace2ICPAES 0811054
T440-417  Boryliiom 08 gL B P O3 TIASI Treoc2ICPABS 9811094
7440439 Cadmiun 77 L P11 TIAGI TR ICPABS 9611094
7440702 Calolum 64400 gl P 100  TIASI TmoKCPARS 9811094
7440473  Chromium 84 gL B P O  TIASIToolICPAES  SR11094
" 7440484  Cobalt 082 L U P 082  TIAGITWxQKCPABS 9813094
. 7440-50-8  Copper 187 gL P 074 TIAG! Toaco2 ICPARS 9811094
7439896 Iron LI T P25 TIAGI T KCPANS 9811094
7499921 Lead 36 it B P1S TIASL TrmeR ICPAES 0811094
. 7439932 Lithiom 22 L U P 22 HPICEMS: nov0R98.17
7439054 Magnetiom 0 WL | T mmm‘ 9811094
=743996-5 Mangmese %80 gL P O0M mmm 811094
7439987 Molybdestun 081 ml U P08 TIAGITRodiCPANS  SRID4
7440020 Nickel 272 gL U P 23 mmmnm} * PRI1094
T40-057  Fotasstum U0 g N P 22 TIASI TR ICPABS 9811094
7162492 Seletlum L7 g P24 TIASI TomoZ KCPABS 911094
- TAD224 Silver 20 Wl U P 20 TIASITHMOQICPAES 0811094
{TH40-235  Sodium 1540000  pg/ P 643  TIAGI Trcc2 ICPAES 811094
| 7440-246  Srontium 86 P 019  TIASI T2 ICPARS  9B1109-4
7440280 ‘Thalifum 40 gL U P40 TIAG Toco ICPAES  $811092
7440315 Tin 40 L B ) IR TIAS] Troc2 ICPARS 6811094
~7440-61-1 Ursolum 48 i U P WL TIAGI Treod2 JCPARS 9211094
440.62-2  Vansdiam 08 gl B P 067 TIAGl TreeeR JICPABS 0211004
1440-66-6  Zing 1000  pgL P 652  TIAGITwRICPABS 5311094
Color Before: Clarity Before; Textoret -
" Color Aftert Clarity Aftery Artifacts

Comments;




" NOV-20-98 FRI 13:16  BLDG 881 ROOH 112 FAX NO, 303 968 3400 P0G

11-20-4688 1%157  8A376H1478 GENERAL. ENGINEERIN P.0S
General Engineering Laboratories
Form 13 hchM
-8DG No.s 99A3190 Mathod Type: Total Metals
[Ssmple ID: 981080207 | Ctent T}t 99A3160-007.002 |
. Contract: KHCO00497 LabCode:  GEL Case Nout SASNo:
3 Levelt LOW
i Anplytical
CASNa, _Aualyte Comcentraton Unks € Qual M DL InstnmentiD Run
7429505 Alumioum 290 A P 124  TIASI TrcsZICPAES 9811004
TA40-35-0 Antimony 85 gL B P28 TIASI Tace2 ICPABS 9011094
7440-38-2  Assenic 59 L B p 4.0 TIAS Trme3 JCPAES 9811094
7440393  Barfum 03 pp P 025 TIASI TreafCPABS 9611094
- 7440417 Berylliym o8 L U P OI3  TIASITmco2 ICPAES 9011094
7440439  Cuddrmium 22 g B P TIAG) Teace2 ICPAES 9611094
! 7440703 Calolum 1200000 L P20 TIAS] T2 ICPAES 9511054
740473 Chrombum 18 L B P 070  TIAGI Trao2ICPARS 9811094
7440-48-4 Colak 1.1 pal. B P 0.L2 TIAS] Trace2 ICPARS 9811094
7440.508  Copper M P 074  TIASI TraeICPARS 9011054
439896 Jron 160 L P25 TIASI Tnoed ICPABS 9811094
7439921 lend 3 P 13 TIAS] TraceZ ICPABS mmf’ .
.743993-2  Lithiom 22 @t U P 22 HPICEMS o097
7439954 Magassiven 8560 g P 8§  TIAGITmx2ICPARS . 0811054
1439965  Mnganese 90 gL P 034 TIAGITmcQICPARR . SUIOS4
7439987 Molybdenum 083 4L B P 081 TIASITmxe2ICPAES 9811094
MADR0  Nickad 72wl U P 212 TIASITWGICPAES  SuLI054
“T44000-7  Potassturn 109000  pg/l, N P st mmmnmm-. 981109-4
7762493 Selenium 72 W P24 TIAGL mm 9011004
L7440224  Silver 20 L U P TIASL TR ICPAES 9811094
+7440-23-5  Sodium 1550000 il L TIASL Too? ICPAES 9911094
7440-24-6  Strontiun 60 L P 019 TIASITowe2ICPARS  SH11094
7440280 Thallium % wL B F 40 TIASI Trace ICPARS 9811092
7440-31-5 M 26 gL B P 1S TEAGI Trace2 ICPAES 0511094
“7440.61.1  Unanive 4B L U P 148 TIASI Trace2ICPAES  901109-4
T440-622 Vanadlum 93 b B P 067  TIAG Trae2ICPAES 6011094
MA0666  Zino 200 P26 TIAG! Trwcc2 ICPABS 9011094
Color Befare Clarity Befores ‘Texture:
* Color Aftert Clurity Afters Artitucts:




" NOV-20-98 FRI 13:17

BLDG 881 ROOM 112

FAX NO. 303 966 3400

P. 08

. 11-20-1008 13:57- 8037661178 GENERAL. ENGINEERIN P.0g
General Engineering Labaratories .
. Form 1; Inorganic Analyses Data Sheet
BDG Nous 99A3190 ' Method Type: Totel Menls

[Sample10; S810B08 | {Cllent s 99A3190-008,002 |
. Contract KHCO00497 LabCode:  GHL Case Noy SAS No.t .

[Matrlxs TCLP Date Reaciveds 10/2908 Level: LOW »

% Solides 000 I _
‘CASNo. Analyte  Conceniration Units €C Qul M DL InstrumentlD Ron
7429605 Alnmioum 1760 gL P 124  TIAGI TceZICPAES 0811094
1440-36-0  Amtlinony 37 pa/L a P a3 TIAL] Traccd ICPAES BI04
7440382 Ansenic 8BS gL B P 40 TIASI Truced ICPAES  $81109-4
"7440-99-3  Bactum o4 gL P02 TIAGI Teace2 ICPARS 9811094
7440-41-7 Beryllhum 0.61 pg/Ls B o 013 TIAS] Trace ICPARS oR1105-4
" 7440439 Cadmium 11 gL U P 11 TIAS! Tree2 ICPAES 9811094
7440702 Calotum 1200000 g P 99  TIASITQICPAES 9311094
7440473  Chromium 68 L B P 030  TIAGITee2ICPAES  SBLIOD4
7440484 Cobalt &6 L & P 082  TIAGITwo2ICPABS 9811094
_7A40-508  Copper H2 gl P 074 TIASI Tmcc2ICPARS  SBLI09-4
7439896 Iron 0000 gL P23 TIAG] Tesce2 ICPAES 9311004
(7489921 Lead 0wl | Y TIAS] Toced ICPAES 9411094
1439932 Lithdum 22 mn U P a2 HPKCPMS nov9sR. 17
74395954  Magnestom 308000  ugL P & TIASI T2 ICPAES 9811094
+ 7439968 Mangsncse B0 L P 03  TIASI TIm@KPAEY 9811094
7439-58-7 Molybdanm 29 mL B P 081 'TIAS] Tepof2 ICPARS 9811094
7440020 Nickel 156 L P Ll TIAGITmoRICPAES 9311094
7440409-7 Potasshum 9630 gL N P $2  TIASIToeRICPARS 9611094
7782492 Selenlym 15wl P24 TIAGL Tiace2 ICPABS 9311094
~TH0224  Silver 20 wL U P 20 TIAS] T2 ICPAES 0811094
(440235 Bodlum PO e P26 TIAS! Trace2 ICPAES 9411094
%440-24-6  Stroatinm 13000 g P Q19  TTIASITemca2fCPAES  9H)I94
7440-280 Thaltiom 55 wlL B P A0 TIASI Teace ICPAES 9311092
440315 T 25 L B P 1S TIAG) Tace2 ICPAES  981109-4
“T44061-1  Urnlum ME gL U P 148  TIAGI Tmor2ICPAES 9311004 .
H40-622  Vanwdiom 81 L B P 067  TIASI Tmo2ICPAES 9411094
T440-66.6 Zinc 8 gl P26 TIAG! Tracc2 ICPAES 9811004
Color Before: Clarity Before: Textwre:

Color After: Clarity After: Artituctst




* NOV-20-98 FRI 13:18  BLDG 881 ROOH 112 FAX N0, 303 968 3400 RO

11-20-1898 13:58 6037661170 GENERAL ENQINEERIN . P.e?
QGeneral Engineering Laboratories _
- ‘ ~ Forta 1t Inorganic Aualyses Data Sheet
EDG Nou 99A3190 ' ‘Mathod Type: Totld Motls
{SumplaXD: 9810802-09 ] {Ciient ID; 59A3190-009.002 N
= Contracte KHOOD049? LabCode:r  GEL Crum Nos 8AS Nos -
Dute Racelved: 102998 Level: LOW
Anatytioal
Apalyte  Concentration Units C Qual _AI_ DL YstyenentID Ron
124 L U p 124 TIAG T2 ICPAES 0311094
2.5 ug/L u P 15 TIAS! Trace2 JICPARB Sa1108-4
61 wL N P40 TIAGl Trced ICPABS 9311094
™ el P 02  TIASITrme2ICPABS 9811094
013 gL U P QI3  TIASITreeQICPABS 9311094
LI o U P 1.1 TIAGI TomeR ICPARS 9311094
7440702 Calclum 6300  pgl P 100  TIASI TnosKCPAES 9311004 ‘
9440-47.3 "Chromigm 65 L B P Q70  TIAGI Trme2ICPARS 0811094 :
7440484 Cobal 501 g P 082  TIAGITncc2ICPABS 9011094
_7440-50-8  Coppar 26 L B P O7  TIAGITneICPABS 9211094
7439-69.6 fron @5 el P 29 TIAG] T2 ICPABS 9311094
7439921 Load 1S pL U P LS TIAG) T2 ICPARS . 981109:4
435932 Lithhan 2 gL U P22 HEICPMS novaSIR1T
7439954 Maguosium 83 g P 2 1002 ) 9311094
7439965 Mangneso 20 gL P O B 9311004
7439987 Molybdenum 081 gL U P oast AES 0811004
T440-02-0 Nicked S109 gL U P 109 S gNII04
7440-097 Potaaslum M wl N P 22 9811094
7782492 Selenfum 78w P 24 " 9311094
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ACRONYMS
ACBM ..........covvcevreirrnnee . eeeremeeesesesesssraraneerans Asbestos containing building materials
AHERA ...ttt rs st nasss s enemeaneneas Asbestos Hazard Emergency Response Act
EPA ...otiieteitrrenrercenresirssanssesessessesssnsessesssseennsses United States Environmental Protection Agency
NIST oerstrerireeerce s crensssessasnsssneae e eessasasas National Institute of Standards and Technology
NVLAP.....connninsieessssnasrens e ncens National Voluntary Laboratory Accreditation Program
PLM oottt sesasssenstsiestesssessee s senasssssasssssscnseasmst sessareerurassssssssaness Polarized light microscopy
SAP .ttt st e s s ettt E b e e s bessneneressasasa Sampling and Analysis Plan

TSl rtertersne s nsasssssassreass s s e e e esestsaeasaa e s ra s areanesmsne e eneatsssnbane Thermal systems insulation



ASBESTOS CHARACTERIZATION REPORT ' RF/RMRS-98-282.UN

FOR THE BUILDING 788/207 CLARIFIER Rev. 0, Page 1 of 4
: Date Effective: 10/19/98

ASBESTOS CHARACTERIZATION -REPORT FOR
THE BUILDING 788/207 CLARIFIER

1.0 INTRODUCTION

During the week of October 5-9, 1998, Building 788/207 Clarifier was inspected for the presence
of asbestos containing building materials (ACBM). The purpose of this inspection was to
facilitate the decommissioning and demolition of the facility.

Suspect materials not discovered during the initial inspection may be discovered dun'r'l:g the “strip-
out” of equipment and building materials as the buildings are prepared for demolition. . For
example, radiological surveys will require the removal of layers of building materials to confirm
levels priorto disposal. As such, an addendum will be created to include information on these

materials as they are discovered.

The asbestos inspection was conducted according to the gUidelines set forth by the Asbestos
Hazard Emergency Response Act (AHERA? and complies with the United States Environmental
Protection Agency (EPA), Occupational Safety and Health Administration (OSHA) and State of

Colorado regulations covering asbestos inspections.

The enclosed report contains the estimated quantities, physical assessment, location and
descriptions of all materials either assumed or identified through sampling and.analysis to be
asbestos containing. A correctedtable)(Table 2:1:Asbestos:Surveyfesulfs/Sampling:
Requirements in the Building 788/207 Clarifier Asbestos Sampling and Analysis Plan F
1998)2-14§'included, with-additions (in'bracketsiand-boldtype:): : -« nn . .0 wn

Bl sy PES, ome e L L

20 ASBESTOS SURVEY

B LR oL

¥ v d

21 _INSPECTION PROCEDURES

Bulk samples were acquired to detemnine the presence of asbestos in'bullding materials::: -
Suspect materials were chosen based on historical significance or-onthe judgement of the -
accredited inspector. Each sample was assigned an individual number made up of the buildir:ig .
number, the date the sample was e:;:auired. the initials of the sampling technician, and a three digit
?cu)gl))er in sequence. Quality Control samples are designated in the Bulk Sample Data Table as

As of the date of this report (10/14/1998), a total of twenty (20) samples were acquired by GTS
staff from suspected materials. These materials included thermal systems insulation (TSI),
surfacing and miscellaneous materals. All samples were acquired in a random manner
representative of the suspected material.

All bulk samples were analyzed by Reservoirs Environmental Services; Inc. (RESI) of Denver,
Colorado. RESI is accredited through the National Institute of Standards and Technology (NIST)
and participates in the NIST National Voluntary Laboratory Accreditation Program (NVLAP) as
required by the EPA. Bulk samples were analyzed by Polarized Light Microscopy (PLM) in
compliance with guidelines established by the EPA 40 CFR 763, Subpart F, Appendix A.
Asbe.?tos concentrations were visually estimated and reported in percent by layer of each
sample.

22  DESCRIPTION AND HAZARD ASSESSMENT OF ACM
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Remnants of a tar paper roofing material on the roof of the 207 Clarifier was sampled and that -
sample was analyzed for asbestos. Analytical results indicate no detectable levels of asbestos.

3.0 DISCUSSION OF PLAN -VS- REPORT OUTCOME

In an effort to meet project needs, careful study of the Building 788/207 Sampling and Analysis Plan
(RMRS, October, 1998) was necessary. During the subsequent sampling effort, certain cotrections were
necessary. In addition, laboratory data was cross-matched to field data. Discussion of the findings and

corrections follows.
Please refer to Appendix C, Table 6-1 Revised ACBM Summary Chart. Comrections are shown in [bold

type in brackets].
3.1 Corrections to Sampling and Analysis Plan

in the Sampling and Analysis Plan (RMRS, 1998), Table 2-1 described sampling requirements. During the
sampling effort, it was discovered that one additional sample was necéssary to adequately characterize
the facility. The roofing materials on the porches of T788A were not included in the Plan (RMRS 1998).

The inspector determined that these are suspect asbestos containing materials, and that one sample
would be representative of these materials, . _ '

In the Sampling and Analysis Plan (RMRS, 1998), Table 2-1.de
insulation for the baseboard heater in the B788 south-east offi
field determined that no suspect asbestos containing Wiring |
inspection. Therefore, this sample requirement was omitted.

In the Sampling and Analysis Plan (RMRS, 1998), Table 2-1 described sampling requirements for floor tile
and mastic in the B788 south-west office. - Discovery work by the inspector in the field determined that the
t|leinbothdﬁoeswas|dertmlandnnstﬁkdyhs!alladatmesameum Therefore, no sample of the
fioor tile and mastic in the south-west office was acquired. -

In the Sampling and Analysis Plan (HMRS. 1998), Table 2-1 described sampling requirements for
sampling the black mastic on the main floor in the south side of B788. Radiological surveys indicate low
level fixed activity in several locations. In addition to radiological issues, discovery work by the inspector in
the field determined that the floor mastic was similar to non-asbestos epoxy coatings used in similar
applications. Therefore, no sample of the floor mastic was acquired.

In the Sampling and Analysis Plan (RMRS, 1998), Table 2-1 described sampling requirements for
sampling the domestic water pipe mudded fitting insulation to the safety shower. Discovery by the
inspector in the field determined that this system was homogeneous to mudded fittings previously -
sampled. Therefore, no sample was acquired at this location,

In the Sampling and Analysis Plan (RMRS, 1998), Table 2-1 desctibed sampling requirements for
sampling the pipe insulation located in a manhole in B788. Discussions with project staff indicated that
this insulation would be out of the scope of this project. Therefore, no sample was acquired at this
location.

In the Sampling and Analysis Plan (RMRS, 1998), Table 2-1 described sampling requirements for arc
chutes in the B788 main electrical service. No arc chutes were observed at the time of inspection.

Therefore, no sampling was required.
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Inspector Certifications
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Bulk Asbestos Sample Lab/Data Table
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means Point Count.

Sample Number | Sample Description and Location Lab
Result
PLM (PC)
788-981008-MS-014 | TS! VBM on a domestic water pipe union; from B788 safety A:ND
shower, 3' S of center west door, 4’ W of E wall, 7 from the floor. | B: ND
788-981008-MS-015 | Drywall, tape and joint compound; from B788 permacon, SE A:ND
interior corer, 5' from the floor. B:ND
C:ND
788-981008-MS-016 | Drywall, tape and joint compound; from B788 permacon, E A:ND
interior wall, 8' N of S entry, 5’ from the floor. B:ND
C:ND
788-981008-MS-017 | TSI mud on a sludge recycle valve V-13; from 207 Clarifier, 3 W | A:ND
of Ewall, 11' N of S wall.
788-981008-MS-018 | Yellow/green fixative paint; from 207 Clarifier tank, 3’ SE of A:ND
center.
788-981008-MS-019 | Sample omitted as suspect material by CAl: fiberglass TSI, None
768-981008-MS-020 | Drywall, tape and joint compound; from B788 permacon, E A:ND
(QA) exterior wall, 9' N of SE comer, 5' from the floor. B:ND
' . C:ND
788-981008-MS-021 | Tar paper roofing matl.; from 207 Clarifier roof, 2' W of N entry, 6™ | A: ND
from the edge.
788-981008-MS-022 | Roofing tar (A) and asphalt shingle; from T788A south porch A:ND
roof, 3' E of porchArailer joint, N edge. B: 10%
C:ND
D:ND

ote: ND means None Detecied; 11 means 1race, PLM means Polanzed Light Microscopy; PC
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Bulk Asbestos Sample Drawing
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Laboratory Data
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ASBESTOS CHARACTERIZATION REPORT RF/RMRS-98-282.UN
FOR THE BUILDING 788/207 CLARIFIER Revision 0
. Date Effective: 10/20/98

Attachment 3
Bulk Ashestos Sample Photographs



Site Hazard Assessment Report for Document No: RF/RMRS-98-299.UN

Buildings 788 & 207A Clarifier Revision No: 0
Date; February 1999
Page: D-1

APPENDIX D

Building 788 Concrete Floor Radiological Data



Preliminary Characterization Surveys. Building 788 Slab Floor

|
Description: Building 788 - Slab Floor
Isotopic Mixture: | Americium-241  |Plutonium 239/240
t, (years): 432.2 years 24,065 years
Removable a Removable By
Activity Total o Activity Activity Total p/y Activity
Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
1 <20 94 <200 1056
2 <20 94 <200 1062
3 <20 94 <200 1107
4 <20 198 <200 1200
5 <20 384 <200 1086
6 <20 132 <200 1296
7 <20 150 <200 621
8 <20 180 <200 1062
9 <20 330 <200 1050
10 <20 558 <200 1287
11 <20 160 <200 1317
12 <20 94 <200 1200
13 <20 204 <200 1104
14 : <20 94 <200 1017
15 <20 222 <200 1200
16 <20 336 <200 1158
17 <20 94 <200 1008
18 <20 480 <200 1089
19 <20 94 <200 - 1113
20 <20 138 <200 1212
21 <20 420 <200 1251
22 <20 804 <200 1281
123 <20 94 <200 1261
24 <20 94 <200 1200
25 <20 160 <200 1242
26 <20 546 <200 1239
27 <20 456 <200 1203
28 <20 94 <200 1188
29 <20 94 <200 1299
30 <20 94 <200 1017
31 ' <20 162 <200 1203
32 <20 94 <200 1022
33 <20 288 <200 1026
34 <20 300 <200 1263
35 <20 94 <200 1149
36 . <20 258 <200 969
37 <20 594 <200 1056
38 ‘ <20 94 <200 1005
‘139 <20 94 <200 1008

Page 1 of4



Preliminary Characterization Surveys

Building 788 Slab Floor

40 <20 94 <200 942
41 <20 94 <200 1113
42 <20 456 <200 747
43 <20 498 <200 825
44 <20 94 <200 561
45 <20 94 <200 795
46 <20 94 <200 606
47 <20 94 <200 825|
48 <20 330 <200 939
49 <20 94 <200 600
50 <20 94 <200 732
51 <20 94 <200 771
52 <20 94 <200 657
53 <20 450 <200 678
54 <20 94 <200 573
55 <20 94 <200 711
56 <20 94 <200 636
57 <20 94 <200 813
58 <20 222 <200 621
59 <20 94 <200 705
60 <20 94 <200 642
61 <20 94 <200 699
62 <20 94 <200 657
63 <20 228 <200 630
64 <20 94 <200 777
65 <20 94 <200 624
66 <20 102 <200 693
67 <20 94 <200 642
68 <20 94 <200 786
69 <20 94 <200 672
70 <20 114 <200 726
7 <20 94 <200 606
72 <20 94 <200 795
73 <20 270( <200 750
74 <20 1542 <200 900
75 <20 94 <200 876
76 <20 04 <200 774
77 <20 94 <200 726
78 <20 94 <200 564
79 <20 1056 <200 966
80 <20 934 <200 960
81 <20 94 <200 717
82 <20 94 <200 513
83 <20 94 <200 360
84 <20 94 <200 492
85 <20 102 <200 882
86 <20 258 <200 1269
87 <20 516 <200 318
88 <20 94 <200 867
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Preliminary Characterization Surveys

Building 788 Slab Floor

<200

89 <20 94 657
90 <20 246 <200 1248
91 <20 354 <200 1314
92 <20 94 <200 879
93 <20 94 <200 747
94 <20 288 <200 1068
95 <20 396 <200 1089
96 <20 372 <200 1377
97 <20 384 <200 1257
98 <20 94 <200 648
99 <20 94 <200 792
100 <20 94 <200 801
101 <20 306 <200 1365
102 <20 264 <200 1287
103 <20 94| <200 801
104 <20 94 <200 804
105 <20 66 <200 762
' [106 <20 342 <200 1296
107 <20 312 <200 1302
108 <20 330 <200 1068
109 <20 94 <200 687
110 <20 168 <200 894
111 <20 94 <200 768
112 <20 300 <200 1239
113 <20 180 <200 816
114 <20 94 - <200 849
115 <20 330 <200 1266
116 <20 396 <200 1206
117 <20 252 <200 1302
118 <20 94 <200 888
119 <20 94 <200 639
1120 <20 342 <200 1284
121 <20 94 <200 807
122 <20 114 <200 894
1123 <20 234 <200 1455
124 <20 342 <200 1389
125 <20 94 <200 750
126 <20 94 <200 621
127 <20 186 <200 1242
128 <20 270 <200 1416
129 <20 252 <200 1272
130 <20 94 <200 894
131 <20 94 <200 750
132 <20 366 <200 1323
133 <20 258 <200 1242
134 <20 318 <200 1242
135 <20 94 <200 681
136 <20 94 <200 771
137 <20 132 <200 1341
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Preliminary Characterization Surveys

Building 788 Slab Floor

138 <20 168 <200 1164
139 <20 828 <200 1302
140 <20 360 <200 1413
141 <20 94 <200 927
142 <20 270 <200 1206
143 <20 204 <200 388
144 <20 94 <200 849
145 <20 94 <200 1038
146 <20 120 <200 318
147 <20 234 <200 1200
148 <20 222 <200 1386
149 <20 94 <200 987
150 <20 94 <200 912
151 <20 102 <200 1380
152 <20 144 <200 1347
153 <20 94 <200 888
154 <20 144 <200 1236
155 <20 94 <200 1386
156 <20 94 <200 1014
187 <20 94 <200 1023
158 <20 94 <200 1272
159 <20 94 <200 1428
160 <20 94 <200 1074
161 <20 94 <200 1428
162 <20 94 <200 1107
163 <20 94 <200 1197
164 <20 96 <200 1050
165 <20 94 <200 537
166 <20 94 <200 558
167 <20 94 <200 639
168 <20 94 <200 588
169 <20 94 <200 669
170 <20 94 <200 660
171 <20 94 <200 387
172 <20 94 <200 507
173 <20 94 <200 516
174 <20 94 <200 717
Size 174 174 174 174
Max. <20 1542 <200 1455
Mean <20 197.93 <200 054.76
Median <20 94 <200 963
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Preliminary Characterization Surveys Contamination Control Room Slab Floor

l
Description: Contamination Control Room - Slab Floor
Isotopic Mixture: | Americium-241 |Plutonium 239/240
ti (years): 432.2 years 24 065 years
Removable o Removable [/y
Activity Total a Activity Activity Total p/y Activity
Survey Point (dpm/100cm?) (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
1 : <20 © 1158 <200 1197
2 <20 816 <200 1197
3 <20 264 <200 1203
4 <20 492 <200 1083
5 <20 582 <200 1404
6 <20 1158 <200 1143
7 <20 1358 <200 1116
8 <20 588 <200 1044
9 <20 378 <200 1119
10 <20 348 <200 933
11 <20 972 <200 1104
12 <20 1578 <200 1299
13 24 828 <200 720
14 ' 27 1140 <200 774
15 24 426 <200 852
16 <20 558 <200 702
17 27 1314 <200 870
18 <20 1686 <200 954
19 <20 1038 <200 858
20 <20 1032 <200 8§70
21 <20 522 <200 1056| -
22 <20 396 <200| ° 894
23 <20 1254 <200 - 891
24 ' 27 912 <200 1041
25 <20 1056 <200 948
26 <20| 1176 <200 732
27 <20 282 <200 687
28 24 468 <200 642
29 <20 1230 <200 996
30 <20 714 <200 1038
31 27 930 <200 945
32 21 1194 <200 711
33 21 336 <200 858
34 <20 540 <200 786
35 <20 438 <200 750
36 27 1044 <200 939
37 33 780 <200 1221
38 <20 996 <200 944
39 <20 618 <200 900
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Preliminary Characterization Surveys Contamination Control Room Sab Floor =

40 <20] 550 <200 906
41 45 1248 <200 879
42 <20 180 <200 1068
43 <20 510 <200 918
Size 43 43 43 43
Max. 45 1686 <200 1404
Mean 27.25 816.05 <200 957.95
Median 27 816 <200 939
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